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DUAL HEAT 
SOLDERING GUN KIT 


Features the new Weller 
Gun—most advances 
soldering tool on the market. 
Not only does the heat and 
spotlight come on instantly 
when trigger is pulled, but 
2 trigger positions give 2 
soldering temperatures. You 
can switc etary tohighor 


low heat as your job requires, 
wi 
30a 


REPAIR APPLIANCES ASSEMBLE HI-FI KITS MEND METAL HOBBIES AND CRAFTS 
Quickly. and professionally. with strong. noise tree con. easily and quickly. Copper, are more fun with Weller 
jliertip has long reach nections. Use low heat for iron-plated tip provides au: Gun. Prefocused spotlight, 
Slips easily into ‘tight connections and high heat perior heat transfer and pistol grip and perfect bal: 
Places. Tipcan alsabebent. for chassis joints, Gutlasts other kinds of tips. ance assure precision work. 


Do sanding and refinishing easier with a 
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fast. Straight-line action sands with the grain <3 - 


never bucks or twists goes into corners. 
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WIN A 5249 DE WALT POWER SHOP...109 OTHER PRIZES 
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Now! Enter Old Briar’s “Pipe Schemes” Contest 
For September ...110 Valuable Prizes! 

First Prize —$249 DE WALT POWER SHOP! Does dozens of jobs easily. 

7 gallons STA-DRI ACRYLICOTE point —for inside or outside use. 

— $24.95 Rotary Blode NORELCO SPEEDSHAVERS. 

imported briar pipe. 


3 Second Pr 
6 Third Prix 
100 Fourth Prize: 


EASY TO WIN! Build a bird feeder with a pipe tobacco can as shown above. Be original—the example 
above is just one way of building it using a tobacco can. Photograph your bird feeder, mail photo and 
alatement of 25 words or less on why you like Old Briar, the friendly pipe tobacco to: OLD BRIAR 

y. Your entry must be postmarked September 30 or sooner! 


OLD BRIAR IS ANOTHER FINE PRODUCT OF UNITED STATES TOBACCO COMPANY 
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The Tempest, Pontiac’s radical new compact, 

will be a shocker: an engine that’s half at a big V-8, 
a thin and flexible drive shaft, and 
a transmission moved to the rear 


TILTED FOUR-CYLINDER ENGINE | 


For complete details, see p. 53 
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Circulation Director Evi Watson 


PS Readers 


Those Early Sports Cars 

“Tye World's First Sports Car” [June] 
brought back memories of a little car 
owned around 1905 by a friend of mine. 

It was built in Waltham, Mass., I think 
by the Waltham Watch Co., and it kicked 
up a lot of dust around here. It was not 
a midget but was quite a car for those 
days—carried two people very comfort- 
ably and had a four-hp. engine driving 
‘one rear wheel, by chain, I believe. There 
was some sort of clutch worked from the 
driver’s seat. 

‘The buckboard seat was mounted on 
wood slats. The wheels and tires were 
about like motorcycle wheels in size. 
Steering was by a tiller handle on which 
was mounted a large bicycle bell. 

I surely wish I had a picture of it as 
it flew around our streets—it would make 
any antiquer drool; 

Watrer W. Fry, Belvidere, Ill. 


Can anyone identify this early bird? 


.. . WHEN a boy of 11, I moved from 
New York City to my uncle’s farm in 
New Jersey. In the barn, the prior own- 
ers had left just such a conveyance as 
your article pictured. My cousin and I 
were permitted to use it only on Sundays, 
after our chores were done. We only ran 
up the back road for a half-mile and back 
again. But what fun! 

T'm sure lots of your readers would be 
interested in building the Flyer for their 
children. Is there anywhere one might 
get plans and necessary parts? 

Henry Simeone, Los Angeles. 

We know of no commercial firm that 
sells plans or parts. You might write to 


Dave Uihlein, Banner Welder, Inc., 6820 
N. 43rd St., Milwaukee; and Robert 
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TALK BACK 


Baier, Milltown, N. J. It’s a long shot, 
but they might have parts to spare, and 
possibly plans, too. 


. .. I'D Like to add one more name to 
the list of enviable owners of a Smith 
Flyer: Elliott Neuberg. Mr. Neuberg’s 
car is in excellent condition—even carries 
the original tires. 

Racuet Neusere, Chicago. 


Rosert Gorman’s article really 
hit the spot. I am presently converting 
an Auto Red Bug to gasoline power— 
mainly because the electric motor was 
missing when I acquired the car. I was 
able to pick up a set of needed 1.50-by- 
20 tires, but I'm still on the lookout for a 
fifth wheel. So far, my antique has given 
me a lot of enjoyment. 

P. H. Cuoare, Falmouth, Mass. 


Anybody Need a Tack? 
Tue other day I 
needed some carpen- 
ter tacks when the 
hardware store was 
closed. I went to the 
nearest telephone 
pole. There are scads 
of them there, wait- 
ing to be picked off. 
After November, 
there'll be hundreds! 
GERALD SCHLISSER, “Asverne, ON. Y. 


Sparks from the Spark-Plug Story 

Arter reading “The Truth About 
Spark Plugs” [June], I went out and 
checked the polarity of the coil in my 
Ford. I pulled the cap off one plug and 
noted which way the spark jumped. It 
went from lead to plug; the article said 
this was wrong. When I looked at the 
coil, the terminals were clearly marked 
BAT and DIST. I looked at the wires 
and they were connected correctly. I then 
remembered that when I had my new bat- 
tery installed, the man grounded the posi- 
tive side to the block. 
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HIGH-PERFORMANCE 
TIRES HUSTLE 
I8-TON LOADS 
OVER RUTTED ROADS 


Firestone 


proved where profit depends on performance 


In this road-maintenance operation in Mississippi 
County, Arkansas, trucks spend their day hustling 
18-ton loads of gravel over rutted roads to the 
work site. It takes tough, high-performance Fire- 
stone truck tires to survive such brutal daily 
battering! It takes Firestone Shock-Fortified cord 
and Firestone Rubber-X, the longest-wearing 
rubber ever used in Firestone tires. And it takes 
Firestone’s 425-million-mile program of torture- 
testing to keep producing the industry’s toughest 
tires every year. That’s why, where profit depends 
on performance, truckers depend on Firestones. 
Get them at your Firestone Dealer or Store. 
Copuriaht 1960, The Firetone Tire & Rubber Company 


Here’s owner proof of 
Firestone truck tire 
performance! 


SOD HAULER: Duane Wilson, Des 
Moines, lowa, “I'd have real prob- 
lems if | had tire troubles deliverin 
a load of moist sod. That's why 
buy Firestones 100%.” 


Racette, 

ling in and 

cout of farm yards and out on the 

highway takes truck tires that can 

stand most anything. One thing 
sure . . . Firestones can take it!” 


REFRIGERATION SPECIALIST: 
Bob Rich, Omaha, Nebraska. “Until 
| bought Firestones | couldn't keep 
tires on trucks . . . especially on 
fear wheels. | won't buy anything 
else but Firestones now!” 
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‘Super All Traction Bb Excavator® 


Bock Gp Exavator* 


‘A Traction 


CRESCENT 
ADJUSTABLE 
WRENCHES 


Crescent offers unequalled value, perform- 
ance and selection in Adjustable Wrenches. 
Choose CRESTOLOY for greatest strength 
and finest finish in 4” to 24” sizes, single 
and double end patterns; CRESCENT for 
toughness and durability at lesser cost in 
4" to 18" sizes. Also insulated handles on 
the 12” CRESTOLOY. See CRESTOLOCK, 
the new locking adjustable wrench. 


Sold by hardware dealers everywhere 


CRESCENT TOOLS — 


United Stotes ond 
Sistnbutore 
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I am wondering if this procedure is 
one peculiar to my °49 car, or to all 
Fords? 

A.T. Barnarp, Palo Alto, Calif. 


Polarity should be negative at the plug 
terminal regardless of how the battery is 
grounded. Ford cars through ’55 grounded 
the positive terminal. If your coil is a 
replacement, not original equipment, the 
markings may be incorrect. If the lead- 
pencil test described in the article indi- 
cates that the spark-plug terminal is posi- 
tive, reverse the coil primary leads. 


. . Lown a '59 Caddy Eldorado. It 
has a 10%:1 compression ratio, but al- 
ways lacked the power I expected and 
pinged with the slightest effort. Numer- 
ous agency trips netted me the same 
answer each time: The ping could be 


UU 


eliminated by using the highest test gas. 
My gas mileage was 11 per gallon! 

After 16,000 miles, I tried surface-dis- 
charge plugs. I had them tested, along 
with new old-type plugs recommended 
for my car. The tester couldn’t go high 
enough to make the surface-discharge 
plugs fail, impressing even the mechanic. 
Installed, results were gratifying. Prac- 
tically no ping in passing or hill climb- 
ing. As for fuel, the last check showed 
16.3 mp.g. The plugs have been in for 
2,000 miles now. The car performs beau- 
tifully although I do notice it’s a bit 
harder to start when cold. This I can put 
up with! 

J. B. Taytor, Upper Black Eddy, Pa. 


. I sure don’t agree with you on the 
surface-type plug. I’ve been driving for 
40 years and the last 10 I had trouble 
getting more than 6,000-7,000 miles out 
of a set of plugs, or 10,000 out of points 
and condensers. 

Last winter I put in a set of fuel 


| igniters and since then I get about 21/4 
| more miles to the gallon on premium 


CONTINUED 


Announcing 


THE FINEST ROI-TAN EVER MADE! 


NOW...WITH 
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Firmer—Finer—Fresher... 
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ka 


» the 
Have a fresh new Roi-Tan today—there’s a size 
for every taste. 
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Fast Growing Field Offers 
Good Pay—Bright Future 


Bigger than ever and still growing. That’s why 
Radio-TV Electronics has special appeal. The 
technical man is looked up to. He does im- 
portant work, gets good pay. Keep your job 
while training. You learn at home in your 
spare time. NRI methods have proved success- 
ful for 45 years; can provide training quickly. 


Add to Your Income Soon. 
$10-$15 a Week Extra in Spare Time 


ing, 
many NRI students earn 
Doing spare time repairs 
TV. 


by 10th Lesson, 


Radics 


wood TV a 
Lindemuth, Fort Wayne 
Ind 


de Higeins, 
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' National Radio Institute, Dept. O18 
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and about two miles more on regular gas. 
I changed points in December, and 18, 
000 miles later they’re still not burned or 
pitted. My starts are better, too. 

I was a mechanic and pilot in the Navy 
for 20 years and, to me, the figures on 
my tally sheet are proof of performance. 

D. E. Buncer, Jackson, Miss. 


... AurHor Hubert Luckett implies— 
but does not say positively—that as long 
as a spark plug fires, it makes no differ- 
ence whether the spark is long or short, 
strong or weak; its efficiency will be the 
same. It is a well-known fact that a plug 
with a weak spark makes starting, espe- 
cially with a cool or cold motor, quite 
difficult. 

Ray H. Lerrn, Van Duyne, Wis. 


The article said positively “Once [the 
plug] starts the fuel-air mixture burning 

. It has no effect on how much power 
the burning fuel delivers.” 

A weak spark may fail to ignite the 
fuel, and you have “misfiring’—the en- 
gine will be hard to start and there'll be 
loss of power. But if the “weak” spark 
starts the fuel burning, the cylinder will 
deliver just as much power as if it had 
been ignited by a “strong” spark, 
Puzzlers Puzzle 'Em Out 

‘Tuar straight-line puzzle, [May]: So 
Sam Loyd makes delivery to every house 
in four straight moves with the remark 
that “Nobody said you couldn’t go past 
the houses,” 

Well, nobody said that you couldn't 


=a 


make delivery in attic or cellar, either! 
Answer in three lines herewith. 
J. S. ZrmMeERMAN JR., Baltimore. 


. . . Have always found your maga- 
zine very interesting—until I read those 
idiotic “PS Puzzlers.” For example, the 
Logical (?) Puzzle in April: 

You say the painter tried to get the 
carpenter to work for him, but was told 
the carpenter was out working for the 
plumber ‘clue 1). In your answer, you 
say that the painter couldn’t be Fuller, 
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Are You 
“STANDING 


STILL” on your job? 


You can justify a real pay raise and a bet 
ter position—by making one simple move 
the move that opens the way to more 
earnings and promotions~ practical training. 


If YOU are “standing still" on your 
job—no promotions—only token increases 
in pay—then you had better do some- 
thing about it. You know that if you are 
untrained, your chances of getting ahead 
are slim, NOW IS THE TIME TO PREPARE. 


WILL RECOGNITION COME? 


The only answer, as you know, is that success dees come 
to the man or woman who is really trained, LaSalle has 
provided the “key to success" for many thousands of 
ambitious people who have sought our training for more 
than fifty years. 


Getall the facts. Investigate the oppor- 
tunities in your chosen field. It costs you 
nothing to learn about LaSalle’s proven 
and tested accredited correspondence 
courses in the major fields of business. 
‘You can train right in the privacy of your 
own home, progressing at your own rate. 


You lose no time from work, and your 
instructors guide you every step along 
the way through our famous Practical 
Problem Method. Low cost—easy terms, 


Don’t let promotions pass you by—do 
something TODAY about your future. 


“Sale 


EXTENSION UNIVERSITY 


Acom 


SPONDENCE 1 


AIT Se. Dearborn St. Dept. 983% Chicage 5, I. 


417 Seuth Dearborn Sireet, Dept, 983X 


SAME OLD 


‘The coupon below is for your convenience. Simply 
mark the program in which you are most interested, and 
mail at once. We'll send you, without obligation, free 
booklets describing that field together with the oppor 
tunities and what you must know to be a success. 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 
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LA SALLE EXTENSION UNIVERSITY, A Correspondence lnsitution 
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Charles R, Smith, Sr, of Cabin John, Mary 
‘modal Touring Car, one of the finest 


“T keep my classic Franklin in perfect con- 
dition with Quaker State, and my new car, 
too is Franklin, with the only air-cooled 
engine of its day, required a motor oil with 
unheard of (for those days) stamina and heat 
resistance. Only one oil—Quaker State—met 
the test, and the manufacturer specified it. 
Today—35 years later—this car is still in 
excellent running condition. And Quaker 
State is still best for protection, and endur- 
ance. Refined from 100% pure Pennsylvania 
Grade Crude Oil. There is no finer motor oil. 


Available most every- 
where . . . always ask for 
Quaker State by name. 
For the name of your nearest 


dealer, call Western Union by 
number and ask for Operator 25. 


QUAKER STATE OI. REFINING CORP., OIL. CITY, PA, 
Member Pennsylvania Grade Crude Oil Association 
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because by clue 1 the painter knows both 
the carpenter and the plumber. Who 
says so? You certainly don’t. There is no 
reason to believe that he ever heard 
of the plumber. And the fact that the 
painter called up the carpenter proves 
only that he knew of him. 

Joan McCormick, Victoria, B. C. 


... Your solution to the April POTM 
while technically correct is naive, to say 
the least. You based your solution on the 
fact that only two sets of numbers would 


| produce the proper product (225) when, 


in fact, a large number of sets will do so. 
How about trying 22%, 20, and %? 
The question “Are you, the eldest?” 
would appear much more” logical than 
with your choice of numbers. Whoever 
heard of a census taker who would ex- 
press any doubt concerning which of the 
ages—25 or 3—would apply to the person 
he was questioning? 
E. F. Merriam, Albuquerque, N. M. 


. . . Your puzzle about the mercity 
electrical switches that wouldn’t work 
because they were installed upside down 
[April] amused me. Even when installed 
right side up, these switches can some- 
times fail to operate. 

If the switches aren't plumb, due to 
uneven plaster, tilted switchbox, etc., 
either the lights will be on and can't 


| be turned off, or they'll be off and can’t 


be turned on. Putting washers under one 
of the mounting screws will bring the 
switch into plumb and allow the mercury 
tube to operate properly. 

A. P. Mutcany, Nanaimo, B. C. 


Art in Metal 

‘Tue Rolls Royce piece [““World’s Fuss- 
iest Car Factory,” May] inspires me to 
tell you of three thoroughbreds I owned 


some years ago. A roadster, convertible, 
and sport sedan, each of these Rolls was 
a beautiful creation of art in metal, and 
performed like a race horse. 

Perhaps I'm old-fashioned, but today’s 
Rolls looks heavier and more clumsy or 
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Read these 3 ways 
Armstrong Tires add the grip 
that stops deadly skids 

as no other tires can! 


ALL 
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Famous “Ounce of Prevention” Grip in all directions! Grip where it counts! 
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en 


‘I ‘ordinary tires, In winter, interlocking sipes 
lacking Safety can sq “wiper” action keeps you safer 
smooth and slippery under brak- | on wet roads, gives you snow 
ing pressure — and you skid. tire “go” on packed ice and snow 


no drone: you ride 
whisper. Talk to your local 
Armstrong dealer — he's listed 
in the Yellow Pages, 


Get this extra safety at no extra cost! 


ARMSTRONG TIRES 


grip the road to stop deadly skids as no other tires can! 
Armstrong Rubber Company, Home Office, West Haven, Conn. 
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boxy than my sleek-lined older vintage 
cars. But no doubt the company builds 
the style the public demands. 

T. C. Quayte, Veneta, Ore. 


Chi nge to RWD-Car Drivers 

How anyone could prove the supe- 
riority of rear-wheel drive using a toy 
car ["PS Readers Talk Back,” June] is 
beyond me! 

I have a DKW with front-wheel drive 
and Id like to see a car with rear-wheel 
drive (barring the Jeep) that can match 
it in snow, mud, or ice. Rear-wheel drive 
tends to spin a car if one wheel happens 
to spin on ice. FWD cars may spin their 
wheels, but they won't spin the car. One 
can even stomp on the gas and not 
change the direction of the car. 

ARDEN Jones, Berrien Springs, Mich. 


. . . T'tu challenge any rear-wheel- 
driven car up any icy hill or around any 
wet curve with my '53 11CV Citroen or 


my ‘59 ID-19. Without chains, I've 
climbed hills that U. S. rear-wheel-drive 
cars couldn't climb with them. 

If a small manufacturer like Citroen 
can solve the problems of U joints, De- 
troit should be ashamed to give us the 
same engineering warmed over every 
year. Let Pontiac of wide-tread acclaim 
put out 333 horsepower with FWD and 
air-oil suspension, plus the design under- 
neath the car that is possible with FWD, 
and Ford and Chrysler will have sold 
their last car. 

Ctaupe L. Rie, Bronxville, N. Y. 


They Dote on Trucks 


I ensoyep the factual story about turn- 
pike trains [April]. To meet demands of 
truckers, White, International, Brockway, 
Mack, and Autocar have introduced 
“double bottoms.” All use the 335-hp. 
Cummins diesel engine. 

The 12-speed transmission (made by 


Spicer) is a preselect, air-actuated, semi- 
| automatic one. The HI and LO range is 
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selected by the range button: pulled up 
for HI and pushed down for LO range. 
It’s never pushed down below a road 
speed of 20 m.p.h. 

‘The splitter is used for selecting the 
individual speed ratios. Turning it 
counterclockwise preselects the even- 
numbered gears; turning it clockwise, 
the odd-numbered gears. The transmis- 
sion stick must be brought to neutral 
position to complete the shift. The stick 
weaves a small “h” pattern. The driver 
runs through the pattern twice to attain 
12 speeds, once in LO, then in HI range. 

James Tasara, Cleveland. 


... Has the letter writer [May] who 
objects to trucks and articles about them 
ever seen a train stop to help someone in 
trouble? Truckers are the most courteous 
drivers on the road. If a car skids into a 
ditch, runs out of gas, or just conks out 
on the road, it’s the trucker who stops. 
If the trucks ever stopped rolling, 
we'd go without a good many things and 
in the end we'd be a mighty hungry lot 
of people. Who ever heard of a train de- 
livering to a store? And how would that 
guy ever get gas for his private car to 

ride on his private roads? 
D. M. Hanis, Findlay, Ohio. 


A Rose Is a Rose Is a Rose Engine? 


‘Tet the gentleman who wrote you a 
letter about nomenclature [May] to for- 
get it. We don’t care if it is a rose en- 


gine or a geometric pen, it works. When 
you told us how to build “the thing” last 
December, we did so, and produced the 
drawings herewith. 

GLENN Hanna, Kokomo, Ind. 


Turning a Hexagon 

I've just finished reading about Lloyd 
McWilliams’ very novel method of turn- 
ing a small hexagon in the four-jaw chuck 
[“An Easy Way to Shape a Hexagon,” 
May]. His solution to this problem was 
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Is There an 
Invisible Influence 
Upon Our Lives? 


Somewhere Out There 


Are 


Other Minds! 


Does man stand alone in the tideless ocean of space? Is earth the only habitat 
of intelligent beings? Certainly the phenomenon of life is not a chance one. 
Somewhere in the countless shining orbs are minds... how puny by compari- 
son in mental and psychic stature we may be! Those strange. inexplicable 


feelings we have at times... are they a 
upon our senses? Are they the effort of 
a bond of communication with earth? 


tugging from the recesses of space 
Cosmic beings to reach out—to find 


This FREE BOOK Explains 


There are two ever exciting, unsolved mysteries 
—the nature of self and our Cosmic connections, 
Let the Rosicrucians, a centuries-old organiza- 
tion of learning (not a religion), send you a 
fascinating free book, THE MASTERY OF LIFE. It 


sure and achievement in this unique knowl- 
Use the coupon for your free copy or 
write Scribe T.9.P. 


Scribe T-9.P. 

Rosicrucian Order, (AMORC) 

Rosicrucian Park, San Jose, California, U.S.A. 
Gentlemen: 

Kindly send me a free copy of THE MASTERY OF LIFE, 
1 am sincerely interested in the mysteries of self and 
of the Cosmic 

NAME, 
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You've read and heard about this 
exciting, new, high-performance 
cartridge. Now here are the beau- 
tiful rifles to handle it. 


DE LUXE MopEL 64OKS 
Selected walnut stock. Custom hand 
checkering on grip and fore-end. 
Genuine gold plated trigger, front 
sight and rear sight elevator. 


se eee 4995 


Model 640K, 


standard grade, 

no checkering, « » *3988 
no gold plate. 

Single shot 

Mode 620K . . *2888 


For varmints and small 
or medium size game 


High velocity, Flat trajectory. 


Bolt action, 5-shot clip re- 


engineered for the powerful, 22 


-d and endorsed by rifle 
experts and varmint shooters 
from Coast to Coast. 


FREE: Send for catalog. 
©. F. MOSSBERG 
& SONS, INC. 


6509 St. John St., 
New Haven 5, C 


good, and I’m sure the finished work, 
with its concentric highlights, was quite 
attractive. 

Georce Kutt 

M-G Tool, Riverside, Calif. 


Drying Out a Basement 

Tnus short cut-to 
draining a flooded 
basement might have 
interested David X. 
Manners, author of 
the piece on water- 


proofing [“‘Solved: 
The Wet-Basement 
Problem,” April]. 


Hi Steey, Nuevo, Calif. 


. .. May I sound a warning on your 
basement waterproofing article? When 
preparing the surface to be coated, do 
not use a torch to dry the wet cement. 
Moisture below the surface can create 
steam and cause injury to the operator 
by explosion, throwing concrete in all 
directions with tremendous force. I speak 
from experience! 

Auzert BALLA, Gould City, Mich. 


Appeal of the Wild 

I was jolted by your article “America’s 
Most Misunderstood Snake” [April]. It 
was real news to me that the gopher 
snake is not dangerous. 

Perhaps Mr. Griswold could do some 
interesting pieces on the hawk and fox, 
too—while there still are some. 

Larry Ramssy, Haifa, Israel. 


Dwell Meter Whets His Appetite 
‘Tue. author of “How to Make a Tran- 
sistor Dwell Meter” [May] did a swell 
job. I made one from his clear descrip- 
tion and it works fine. Now could he 
show us how to make a tachometer, 
working from the same engine con: 
tacts? 
ArrHur Beaumont, Philadelphia. 
The Pitch on Roofing 
We Have just read “Which Roofing 
Should You Buy?” [June]. Our congrat- 
ulations to the men of your staff who 
prepared it. The article is complete, con- 
cise, and correct. You are providing a 
valuable service for your readers in the 
presentation of such factual information. 
Warren NEALE, Product Mgr. 
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Johns-Manville, NYC. 


(*pronounced KA-ROT-A) 


Now you can learn Karate,* the most deadly and effective method of 
self-defense hand-to-hand combat ever devised by the ancient Japanese 


body to RENDER HIM ABSOLUTELY HELPLESS WITHIN SEC- 
ONDS. Your hands, fingers, elbows and feet actually become super 
weapons when using the amazing KARATE TECHNIQUE which was 
originally and secretly reserved for the Emperor’s hand-picked guards. 
In studying Karate, you will immediately understand how a 97-pound 
weakling can easily overpower and even cripple a 200 pound brute in 
just seconds, using only your bare hands. Strangely enough, Karate is 
easier to learn and use than judo, because it does not employ the intri- 
cate movements and throws which can take years of practice to master. 
In this new and heavily the Open Hand and 
Foot Fighting,” Mr. Bruce Tegner, one of the world’s great Karate 
instructors, explains, shows, teaches and simplifies the fascinating art 
of Karate for you. In this wonderful new book, Mr. Tegner has included 
many anatomical charts showing how to use the nervous system and 
pressure points for mild, serious, and fatal blows. You will learn the 
Karate striking points and positions, defense against annoying attacks 
and serious attacks. YOU WILL SEE BRUCE TEGNER IN ACTION 
IN OVER 150 PHOTOGRAPHS TEACHING YOU HOW TO HANDLE 
MUGGERS, STREET-FIGHTERS AND EVEN KNIFE AND GUN 
ATTACKS. In studying Karate, you will understand why even high 
ranking judo experts will avoid combat with a good Karate man, Mail 
the coupon below right now, and you may examine this fabulous book 
for 7 full days at our risk. You must be completely satisfied, gain more 

confidence in yourself 


pease eee eee eee eee ee ee ee ee and your physical abil- 
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ADDRESS 
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* Library of Congress ca 
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STATE. 


Cl Nam over 18 years of o 
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18, but have parent/guordian 


| PS Puzzlers By Joan Steen 


Teasers for trained minds to tackle ... Answers on page 256 


Who Is the Strongest of Them All? 


BRUTE force will not solve this prob- 
lem. Clear, cool logic will: 

Bill, Hank, Joe, and Tom were amus- 
ing themselves one day by playing tug- 
of-war. Although it was hard, Hank could 
just outpull Bill and Joe together. Hank 


and Bill could just hold Tom and Joe, 
neither pair being able to budge the 
other. However if Bill and Joe changed 
places, then Tom and Bill won easily. 

Who was the strongest, the next strong- 
est, and so on? 


12-INCH long-playing record has 
grooves that start a quarter-inch 
from the outer edge and finish with a 
last groove having a five-inch diameter. 
Assuming there are 120 grooves to the 


inch, how far does the needle travel in 
playing the entire record? 
We'll nudge your memory on this one 
and remind you that C=2zr and A=zr 
. . if you think it'll help. 


6] T'S a simple game,” the man in the 

checked suit said at the fair. “I have 
three cards here. One is red on both sides. 
One is white on both sides. And the third 
is red on one side and white on the other. 


I'm going to mix them up in a hat and 
ask for a volunteer to pick one out with- 
out looking at it.” 

‘A man in the crowd stepped forward 
briskly and picked out a card. The con 
man placed the bit. of cardboard on a 
table so that only one side showed. It 
was white. 

“Well you've obviously not picked the 
red-red card,” the operator said. “That 
means there’s an even chance the other 
side is red or white. Tell you what I'll 
do. I'll bet you a dollar to six bits that 
the other side of the card is also white.” 

Seems generous, doesn’t it? Slightly in 
the man’s favor. Yet the con man is 
bound to win in the long run. Why? 
What are the real odds? 


[V2 ied this one on friends. Normally 
I avoid such tactics since it invites re- 
taliation, but I was curious to see how 
often it stumped them. 

A man walked into a clothing store 
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and paid for a three-dollar pair of gloves 
with a ten-dollar bill. The owner didn't 
have change for the ten, so he went next 
door to the drug store and changed it 
there. Then he came back and gave the 
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PS Puzzlers continued 


customer his seven dollars in change. 
After the customer had gone the drug- 
gist came rushing in. “Say, that ten- 


ERE’S a puzzle that nobody has 

solved yet. It’s the Four-Color Prob- 
lem. What is the least number of colors 
needed to shade any map and still keep 
neighboring regions distinct? A look at 


Puzzle of the month 


[EWIS CARROLL designed a very 
odd garden in a chapter of A Tan- 
gled Tale, It’s flowerless because there 
are no plant beds. “It is oblong in 
shape—just a half a yard longer than 
its width-and a gravel walk, one 
yard wide, begins at one corner and 


“Joining into itself?” asks a boy. 

“Not joining into itself, young man. 
Just before doing that, it turns a cor- 
ner and runs ‘round the garden again, 
alongside the first portion, and then 
inside that again, winding in and in, 
and each lap touching the last one, till 
it has used up the whole of the area.” 

“Like a serpent with corners?” 


Answer to lust month's p-o-t-a: How 
many transfers are needed to remove 64 
disks of graduated size from one needle 
to either of two others, if you require that 
only one disk at a time can be moved and 

larger disk can ever rest on a smaller 
one? 

This is a neat case of induction: reason- 
ing from the one to the many. Start with 
two disks, in order of size, 1 and 2. Let the 

needles be a, b, and c. Then if the disks 
are on a, three moves: Ib, 2c, le, are re- 
ui to transfer them. 
quired fer the 
Now try three disks. The first three 
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dollar bill you gave me is a phony. Give 
me my money back!” And of course the 
clothing-store owner had to make good 
the amount. 

‘The question: How much did he lose? 


the example suggests that it would take 
five. But it can be done with four. Do 
you see how? 

Experience points to four as the gen- 
eral answer to the map-coloring question. 
But experience isn’t enough for mathe- 
maticians. They want a general proof 
that four colors will always work for any 
map any time. If someone drew a map 
that showed five regions, each of which 
shared a border with all four others, the 
four-color theory would be shot, Be- 
cause nobody’s done it yet, doesn’t mean 
it can’t be done. Care to try? (Regions 
must border along a side, not just at a 
single point.) 


“Exactly so. And if you walk the 
whole length of it to the last inch, 
keeping in the center of the path, it's 
exactly two miles and half a furlong.” 

‘A furlong is \% mile. How big is the 
garden? (Answer next month.) 


moves are the same. Then you continue 
with 3b, la, 2b, and 1b, adding four more 
moves for a total of seven. For four disks 
you repeat these seven moves and add 
eight more: 4c. 1c, 2a, 1a, 3c, Ib, 2c, 1e, for 
a total of 15. Now the rule suggests itself. 
If n is the number of disks, the number of 
transfers is 2x2x: —1 (or 2°—1). 


n times 
So it'll take 2*—1 or 18,446,744,073. 
709,551,615 moves to transfer the disks, 
a rate of one transfer per second the j 
will take about 58 billion centuries! 
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The month in science 


Cheaper TVs coming? A new breed of vacuum tubes promises to cut 


the cost of television, radio, and hi-fi—but not necessarily for you. 


General Electric has developed a whole set of multiple-function 
tubes, each containing the works of several ordinary vacuum 
tubes packed inside one small glass bulb. The idea is not new, 
but no one has applied it so intensively before. One of GE's 
“compactrons” (for a radio) combines a detector diode, triode 
amplifier, pentode beam-power amplifier, and half-wave rectifier 
diode all in a single envelope. 


This businessman's blueplate is cheaper (by 20 percent) than the 
same things ordered a la carte. And there are also important 
incidental savings in the use of compactrons: Fewer sockets and 
other parts are needed, assembly time and labor are reduced, the 
finished product is smaller. GE proudly claims: Compactrons are 
smaller than vacuum tubes, better than transistors, and less ex- 
pensive than either. 

The first sets using compactrons should be on sale next year: a 


table radio containing two compactrons (replacing the normal five 
tubes) and a TV containing 10 compactrons (replacing 15 tubes). 


aera) 


The five tubes at left above merge into just two short, fat “compactrons.” 


Will they sell for less than present sets? GE refuses to commit 
itself, but the implication is no, not right away. Tubes and 
sockets account for only a small part of the cost of a TV or 
radio set, anyhow. 


That's not all. A swing to multipurpose tubes on such a grand 
scale is almost sure to stick you with higher repair charges. When 
one section of a three- or four-function tube burns out, you have 
to replace the whole thing—at three or four times the cost of the 
single-purpose tube (less that 20 percent). Tube burnouts are the 
most common cause of trouble in TV sets, but are rarer in radios. 
Compactrons are said to be less likely to burn out than ordinary 
tubes. The factory guarantee, however, is no different. 


CONTINUED 


The month in science continued 


It looks like a repeat of the history of printed circuits: an im- 
portant manufacturing economy that failed to reduce retail prices 
appreciably, and did skyrocket repair costs, at least during the 


first few years. 


How to tell the boys from the girls. Scientists have known for a 
long time that father deserves the credit (or blame) for the sex of 
his children (the Shah of Iran is apparently unconvinced). But 
in all the years that they have peered through microscopes at 
human sperm, they could never see any great difference in its 

appearance. Boy-making sperm 

and girl-making sperm looked 
pretty much alike. 

Last summer Columbia _gyne- 

cologist Dr. Landrum B. Shettles 

took another look. He tried a 

phase-contrast microscope, in- 

vented in the Thirties and only 
recently come into general use, 

It reveals details in biological 

HUMAN SPERM of two types are revealed by samples without requiring chem- 

microscope. Sex of baby is set by combination ical stains, which sometimes dis- 

of father s and mother’s chromosomes. Mother's tort the samples. And he saw a 

‘egg always contributes X type. XX combination r 

fends to girl, X-Y combination to boy. difference. Slightly more than 

half the sperm had small, round 
heads. The rest had large, football-shaped heads. There were no 
in-between shapes. 


Dr. Shettles’ conclusion: The small heads contain Y chromosomes, 
the hereditary patterns that lead to boys. The large heads con- 
tain X chromosomes, which lead to girls. This checks with what 
is already known about the size and shape of chromosomes. The 
extra number of small-headed, Y-chromosome sperm also checks: 
On the average, more boys are born than girls. 


If this discovery proves out, it may fulfill an ancient dream of 
men, from Shahs to peasants. The smaller, boy-type sperm ought 
to move faster than the girltype. The difference in speed of 
travel might be exploited to control the sex of babies—give 
parents boys or girls, on order. 


Machinework shot out of a cannon. Lockheed engineers have been 

testing a weird idea: using a 20-mm. cannon for a milling ma- 
chine. They load the workpiece 
into a cartridge and fire it from 
the gun past a cutting tool (held 
on an arm fixed to the barrel) 
and into a box filled with Celo- 
tex. Works fine. On tough steel 
and titanium alloys machining 
speeds run to 250,000 surface 
feet per minute. This is 6,000 
times faster than such metals 
can now be cut. The high speed pays off with smoother surfaces 
and less wear on the tool. 
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Write today, simply giving your 
name, address and year of birth. 
Mail to Old American, 4900 Oak, 
Dept. L980M, Kansas City 12, Mis- 
souri. 


a SPEEDWRITING shorthand. 120 words 


TYPEWRITER 


REPAIRMAN 


portunities waiting 
Nod Dept. of Bah 


sherfora. X 
io sbligalen, | 


prepare for your career in 


ELECTRONICS 


ELECTRICAL 
ENGINEERING/| 
RADIO-TV_ | 


eee ip ped labora ior 
Py equipped ratories 


eat Out on ae 

jemand an 

Eecepied by industries j 

nai * 

At ¢ MSOE, you will 

meet men from all walks 

of life and all parts sof the | 
fresh out 

or high "choi or or pre. school, 

others in their twenties — 


= 


veterans and non-veterans. 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept, P5-960, 1025 N. Milwaukee St 
Milwaukee, Wisconsin 


send FREE Career Booklet. I'm interested in 


way to train 2S 
fou BIG PAY! 


g new CTI Home Training Plan in Auto 
is $0 practical it starts you earning spare- 
‘time money in weeks—makes you an expert 
mechanic in months! It is better written, 
more clearly illustrated, more understand- 
able. It offers more up-to-date, usable 
knowledge. CTI also sends you Mechanic's 
Tools and Testing Instruments (Compres- 
sion Tester, Ignition Timing Light, Vac- 
uum Gauge & Fuel Pump Tester.) 
CTI offers you added training, free of 
extra cost, in Diesel Mechanics or 
p, Body & Fender Rebuilding. Mail cou- 
P pon for, new 


ME Kmcricn's need for 100,000 mechanics 
ASSSEA tnd''25.000 shops. Semple Lessons 
= included. Act today! 


‘Superior’s New Model 70 UTILITY TESTER® 
FOR REPAIRING A 


L 
ELECTRICAL APPETARCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 
— 
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booklet which tells of | 


New Table Top Invention Puts You In. 


PROFITABLE RUBBER 
STAMP BUSINESS 


ness once mono} 
‘few big compa 
Social rubber stampe start 


PROTECT YOURSELE* 


with this Fountain Pen-Type POCKET 


TEAR one 


DEVICE...515 VALUE 38 Special Cal, 
Additional 
shells 50c ea, 


CHORD ORGANS 


Buy Direct-From-Importe: 


GET BIG DISCOUNTS. 


PLAY ON SIGHT! NO LESSONS NEEDED! 


Here's the new musteal Instrument sensation that's suddenly eaptured 
‘county! You and the children ean play’ old. and new sors in 
\anks to the famous DACMAT System, 


‘tunes to lovely hy 
Iit‘prieer ". Buying direct from ihe Importer. Pay only 8 
‘amount dowa the rest Just pennies a day? 
HAND CRAFTED IN ITALIAN TRADITION OF QUALITY 
Most domestio-made Elect Wnt Organs use laferior plastic reeds 
msput every Philharmonic reed i made of Onest, caretully treated 
Mens Steel for superbly rieher tonal quality and volume. 
rely hand crafted, Just 
X'giant tn performance—yet 
ose trom a wide selcetion of 
et for those with piano back= 
ground, DOUBL! olor Catalog 
Scu'inwent Dect imperter-te-You Discount Prices. Ish Coupon 


PIANO KEYBOARD MODELS ALSO AVAILABLE 
DAY FREE 
HOME TRIAL 


Try it—play It—enjoy it, in 

Jur own home on 5-FULL DAYS: 
REE TRIAL. Only then can you 
appreciate how ‘much fun the 


‘Expandable Music Portfolio 
‘ ly Treated Polishing Cloth 
“DOUBLE GUARANTEE. gives you 
100% certified protection. 

‘Rush coupon for details 
PHILHARMONIC ORGAN CORPORATION 
Dept. P.90, 2003 West Chicago Avenue, Chicago 22, Illinois 


Make Your Own 
NISSEN REBOUND TUMBLING UNIT 


Write for your free 
parts catalog and 
frame construction 
plans, 

WIM Reg. U.S. Pat. Off 


for Nissen Rebound 
Equipment 


« 
Q 


Official NCAA and AAU Rebound Tumbling Equipment 


LEARN MEAT CUTTING 


‘The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks, YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help, Thou- 


sands of successful graduates. 
Buying, cutting, percentage, pricing, advertising, 
selling, etc. A’ complete retail meat education. 


National School established 37 years. Get Nationai 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


EASY TERMS 
SMALL DOWN PAYMENT 
BALANCE only 
PENNIES A DAY 


FREE! Sgec0ton,cttatogs, ano ornecr 
3 IMPORTER-TO-YOU DISCOUNT PRICES 
Phitharmonic Organ Cort 

3003 Wr'enicans Avenue, C 


Resh Coot Catalogs and Lowest Diacount Prices 
awe 

ADDRESS. 

z0ne___start. 


Heer ELECTRIC 
Lt” APPLIANCES 


Testor Furnlshed—No Ex Charge. Fix toasters, irons, 
fans, other electric appliances for friends and neighbors. Make 
money in spare time or build your own full time busines, 
AVE repairing your own the 
security of a skill to fall back on dui 
‘onal layoft. when you retire, NRT 

ILCOUPON NOW, Semple Leston and Catalog FREE. 
[Notionel Radio instite, Dept. 810, Wash. 16, D.C. 
Ie ‘send me Electrical Appliance sample lesson and 
catalog FREE (No Salesman Will Call 


: 
i 
1 
1 
| 
= | 


Loe 
MAKE 
MONEY 


AT NATIONAL 
Pay After Graduation 


ey 


{National Sehool ot Meat Cutting, ne, Dept. 51-J, Toledo 4, Ohio | 

| Send me your FREE school catalog on Nationat Trainina at | 

| Toleda in Meat Cutting, Meat Merchandising and Bell Ber¥= | 
ice Meats, No obligation, No salesman will cal 


| | 
| | 
! ! 
| cx ! 
1 ‘Approved for Veterans i} 
[° eee 
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PAY 2 or 3‘ on the DOLLAR 


for 1000’s of Useful Items of 


. S GOV'T SURPLUS 


AT THE AMAZING PRICES 
PAID AT GOV'T SURPLUS SALES 
$78 Tractors. ..$68 
$212 Motors... ...99¢ 
Boats......$5.90 Typewriters. $6.80 
Compressors.$9.69 Generators $8.78" 


EET O/UGS 


Train inthe new shop-lobs of the world famous 


Covn ELECTRICAL SCHOOL on a 
quorter of a million dollars | ‘convenient monthly terms Write for PREE law training 
‘worth of equipmeat er learn et heme in your spare | Blackstone School of Law, 307 N. Michigan Ave. 


Bult Seoa.3! RODAY. = AMATION SURPLUS, Dep. PS-, Box 789, York, Pa 


time with Coyn 's modern television training, Founded 1890 Dept. 126, Chicago 1, Illinoi: 
Use this coupon to get our free book 
GUIDE TO: CAREERS” ‘| PROFIT !N Your spare TIME 


COYNE ELECTRICAL SCHOOL 
1501 W. Congress Pkwy. 


= 
1 FIX SMALL GASOLINE ENGINES 
| Chicago 7, lI, Dept. of Electronics 111-1 — 

1 

1 


t 

! Outboard + Powermower » Chain Sow * Tractor 
{ MAKE EXTRA MONEY— or, ropaic 
1 

| 


NAME = 
ADDRESS 


duro, Hame Sudy Cure HE il 
raton, Wit TOOT! 
LINCOLN. TECHNICAL INSTITUTE 


Suite 9.6, 472 Market Stree, Nework 5, New Jersey 


you can always 


BE SURE OF A JOB 


BEI MANUFACTURING CO. 
Dept. S, Burlington, Wis. 


Free Book on Arthritis 
And Rheumatism 


TO AVOID CRIPPLING 
‘the ‘causes! tells il" 


ks ° proven auccesafal 


EBOOK totay. 
BALL CLINIC Dept. 36 Excelsior Springs, Mo. 


| IT'S EASY TO ROLL OUT THIN LINES with 
FOLEY SAW ‘FILER Maite PAINT STRPER 


Have you been Iald off—or afraid you may bet If you want security, 
itn bigger ing. toomdon't oS or, 

cn Tn his fr 
wit ‘Sew Filer 


his 


MAKES 
CLEAN, 
STRAIGHT OR 
‘CURVED. LINES; 
‘VARIOUS WIDTHS 
‘AVAILABLE. 


WENDELL MFG. CO., “24 tncous ays. 


i] 

Free Booklet and Time Payment Plan 1 
Foley" saw Plier. 1 
! 

! 


Pr. 38 
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engineering degree —> 
in only 27 months .- 


Realize your dream of becoming a graduate engineer. Then pro- 
‘motion will not pass you by. Share rewards awaiting college 
men. ... higher income . .. rapid advancement. Important 
firms visit Tri-State campus to interview seniors. Founded 1884. 
Bachelor of Science Degree in 27 months in Electrical Engi- 
neering (Electronics of Power major), Mechanical, Civil, Aé 
‘nautical, Chemical Engineering. In 36 Months a B.S. ia Busi 
ness Administration (General Business, Accounting, Motor 
Transport Management majors). For earnest, capable students. 
Small classes. More professional class hours. Well-equipped, 
new and modernized buildings, labs, docms. 

Year-round operation. Enter Jan., Mar., July 


J. Fe MeCacth 


Fk 


Fa TRI-STATE COLLEGE 


590 College Avenue * Angola, Indiana 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


WANT MORE MONEY ? 


iuro PHOTOGRAPHY 


CATALOG 


Build Your Own 
Hi-Fi, Radios, 
Ham Gear, Test Inst., — Save 50% 


Get started in ELECTRONICS the easy 


EICO way. No technical knowledge 3 
to build EICO kits 
nner-Tested’ 


Simple, step-by-step 
pictorial instruction 
1 all the way. LIFETIME service & 
calibration guarantee. Mail coupon now! 


‘send FREE catalog & name of local 
Ps 


‘“preeze tha” the toughest 
(Car repair Jobs = in DOUBLE-GUIcK ) YES! FIX 


ANY PART 


Sees beeianer mechunie You 
Souid*hanaie, ‘ASG i you're an expert, 
Sou'h save areal ‘pours of work. «and 
Hive money. to 


OF ANY 
CAR 


4 


No. guesswork! MOTOR'S 


‘ruldes your hands 
Unrough every step ot prac 
Healy every fob. With clear 
{iltustfations sod 1-2-3) tne 
structions, neve ‘experig show, You how 
oh ‘any Fevair on any popular 
‘AmeFican car—1900 dhru i960! 

NEW, REVISED Edition gives you 
everything you need to know to ret 
‘models, Over 1,000 wlant-atve. pages, '. 
ischow’* “pictures,” 198" "Quick Check 
323,000 Service and Repair fact 
and pletures ‘0 clear you CAN’ 
SEILLION Contes “sold. "Used “by US's ‘armed 

yeSEXD NO MONEY! Just, mall. coupon. v 

Manual fore whole. week, ire,"Ht yo dunt agree 

rreatest tine and Work: 


Spat MANUAL 
fopalar’gceclinespostered 
‘GM. Mack and Cum 
Bicseia: 


‘MOTOR BOOK DEPT. 
Desk 029, 250 W. 55th St., New York 19, N.Y. 


Nok postpald ia 


t 
l 
f] 
f 
at o..,3, wa | 
I 
f] 
H 


Pas rareiees Galera 


C===S====S SSS S521 


4B 


ve | 


KEEPS CAR 
COOLING 
SYSTEMS 
CRYSTAL 
CLEAR 

FOR AN 
ENTIRE 


“INCREASED MY EARNINGS! 


Says Marry W. Ca 
T took the Locksmithing Course to bet- 
ter ‘myself and T sure Bave. Ina short 
time'f"have increased my, earnings ‘by 


COMPLETE NEW FALSE PLATE 
Made from your old one and returned to you by 
Air Mail the same day... low as $15.95. New 
dental process needs noimpression—guarantees 
perfect fit, miraculous comfort. Modern plates 
are lighter, stronger, more natural-looking. 
Save as much as $100. Send no money—for free 
details just send your name and address now to 
TRU-GRIP, 127 N. Dearborn St., Dept. 113, Chicago 2, Il. 


— —T get your 
ew 
CATALOG 


ANTIQUE EAE ONS 


f Reveal 200 Ways 
eS 


ra GUIDE 


‘YOU can tarn your, 

sash (ht tom ment Ankfor fee Subveription 

to Opportunity 

ceash for millions of 
. bandreds of 

‘expetienen or vecopation—write TODAY for next 6 

itsocs FREE. Send no money—jast your name. 


OPPORTUNITY, 850 H. Dearborn, Dept. 172, Chicago 10, I, 


Hotels Call for Trained Men 


$540 (al yenr thanks to” Locksmithing 


LOCKSMITH 


Add $0%-100% to YOUR INCOME with 
‘easy spare time earnings. Cash in on nat 

}) wide shortage — trained locksmiths 

demand! Quickly step into a big-pay oppor 

= tunity job —high-profit shop of your own, 

Earn Extra Money RIGHT AWAY! All 

Special Tools, Supplies Furnished FREE. 

) Age, education, minor physical Hundicaps don’t 

‘matter in this growing trade. You can quickly 


Gualify asa ated locksmith; Stody at home af 
fine cs one hoor a week Gea prota crvart 
face. through, well Mustrated'ieosons, the rea 
{She on cat locks, bosae locks paslochy ad 
EE ictus catortha pettonce of efpere 
Fm, , MAIL COUPON FOR FREE BOOK 
ot a fatore a5 Your Gn bows or a's shpat 
TMOFESSIONAL” FO “Write pow for FREE, Mustrated ‘boot? 
Snip “school of te kind. Lies State of NJ, 
Revelited | HSC." leckamiihing  Imtbene, 
Div. Tech: Home Study Schools) 
4 Dept 209, 150 Park Ave. E Rutherford, NJ. 
MAIL COUPON NOW! —————ny 


et 
| LOCKSMITHING INSTITUTE, Dept.209 | 
I 150 Park Avenue, E. Rutherford, NJ. | 
1 Please send Free Illustrated Book’ without obligation. 1 
Name 
! (Print here) ! 
I Address. 1 
1 cy Zone__Stat ! 
| D Check it Veteran df) 


2 


Record-breoking travel means nation-wide opportunities and @ 
jel future for troined men In the hotel, motel ond 


id. Foscinating work, fine living; quick advance: 
Yeo con qualify ct home er trough resident clotsee: In 
Wothington. Previous experience prov ty. Placement 
Service FREE. Write for FREE Book, ""Your Golden Opportunity.” 
Accredited by N.H.S.C. 

Course Approved for ALL Veteran Training. 44th Year. 
LEWIS HOTEL TRAINING SCHOOL, Room FO-9712, Wath. 7, D.C 


Sreets Te fustive Throszh Sclentiie 
E DETECTION! 


‘your evn noma, ic 
in Police Photography. 
iy, sickly, nesta cost. 


Mele 


CRIM 


DUTT or arr GEN T'S e108, hice 40, 


master egeeon =i 


Newie NeW! NEw! 2,03 tn 
Tom THUMB ADDING MACHINE pu, 


fl Lantos 


aching Pass Sues Prt 


OF ern a Cora 


» Get ORDERS and CASH from 


B Magic Mail Plan-Make 


upto'S an Hour! 


at 


Get into PLASTIC 
LAMINATING at at home 


FERRI the circulars og mailto bring hack cash and orders 
Don't waste « minute. Nosh your name. We'll send you FREE 
tnd portpa.pletares, prices Geta ahd athe fstonou teed 
Stare al coupon Sr cad name sr'bontennd "No Sh 


Warner ElectricCo.,1512 Jarvis Av.,Dept. LK, Chicago26, 


Stop being SMUMIMY ike 1 wa, 


Quickly GAIN 25 LBS. of 
WANDSOME,POWER-PACKED MUSCLES lhe 1 a 
Send tr these 5 AMAZING PICTURE COURSES 
At S FREE betore $1 price goes back 
1. How to GAIN MIGHTY ARMS 
2. How to GAIN A BIG CHEST 
Mow to GAIN A MIGHTY BACK 1,2 
POWERFUL Lecs “'"* 


Send I0¢ for postage fo 


Jowett Institute, Dept. PS-09, 220 Fifth Avenue, N.Y.1, NY. 


43 Sry bower 


“YM MAKING 
MORE THAN 


1000 a Month 


) PRESTO: Selsncernewtirace ee Ml, 
Extinguisher, So can YOU! Amazing tiny new extin~ 
Esher end fren fast ns ¥ seconde. Guaraces 20 genre 


lls for only 4.9, Wete for FEE Sales Rit No abliga- 
hee ia ze obilga- 


FRANK SALES, DEPT, P5960, 3828 Sunset Blvd., Los Angeles 26, Calif, 


FREE DO-IT-YOURSELF 
TV REPAIR MANUAL 
CUTS TV REPAIR BILLS 85% 
[Written expecially for your model TVI No skill needed!) 
VIDEO TELEVISION SERVICE, P, O, Bor 22, Painfield, N. J. 
Please inform me how | may get FREE TY MANUAL 
Fer My fae) TV Mel ft 


ben 


Any one of them will lead you to 
Successful, Safe, and Secure Life. 
ime Career 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 
8.5, Degree Courses 


Mechanical” Engineering 
Structure! Eng 
Givit Engineering 
Architecture 


Diploma Courses: 
Cl RADIO-TELEVISION 


Enroll New for New Term 


Structural Dri 
‘Approved for Veterans 


HEALD Engineering College 


Ven ess at Post, Dept. PS-960 
NAME 

STREET 

ary. 

STATE 


Sen Francisco, California 


everyone does ax well, but T.N. CODY, 
who started a business of his own, reports... f 


For 12 months I’ve averaged 


per month i income 


—most of it clear profit for me! 


Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. Naples grossed 
‘more than $200 his firnt week. A father-son combi 
nation grossed $44,000 their second year. H. Lemon 

says, "I netted $133 in one 8-hour day.” | 


How much you make dependa largely on you, You 
need no special akil, no large investment Start, 
part time i you wish, 
NO SHOP NECESSARY » Our Electric Detorger shame 
oos rugs, carpets right om floor-—removver dirt and 
frime and helps to show ther natura color and 
ty, So efclont and safe itn used by la 
railroads and hotels. demas 
This is not @ lease proposition. 
You own the machine, you work 
when and where you plesse and all 
the money you take in in your own 
No risk, Machines fully xuaranteod. 
fee ee ae es 


von 


on | 
et a eaten 
ft about your nua pxrExaxn and tell | 
see | 
anes 
Nome. ! 
wn 
zo 


PLASTEX INOUSTIIES, Dyol 2340) Thrs Ave, New York 8. 9. 


MY SPARE TIME HOBBY MAKES ME 
$5° an hour 
CASH PROFIT 

Grover Squires 
START YOUR OWN SPARE TIME BUSINESS 


You can tum your spare time, into Big 
Cash Profits with your own COMPLET! 


SHARPENING SHOPrs crind saws, 
We, nives,, scissors, “skates,” iswn mower 
SEED Hlades..-all cutting edges. Your Own 


Gash Business with no inventory right 
at home...no experience ni 

FREE BOOK tells how you can start 
your own spare time business while you 
are still’ working at your regular job. 
Low Cost—time payments only $15.00 a 
month. Send postcard today. 


BELSAW SHARP-ALL CO, 70! Field Bidg., Kansas City 11, Mo. 
AG POPULAR SCIENCE SEPTEMBER 1960, 


f MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 


Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may be traced to Glandular 
Inflammation constitutional disease. Neglect of 
this condition often leads to premature old age and 
sometimes incurable malignancy 

‘The Excelsior Medical Clinic has a New Free Book 
that ells ow ‘Thousande of men have been quecossfaly 
treated here at F ves for Glandular Inflam- 
ination by NON-SURGICAL Methods, They found soath- 
ing relief and a new outlook in the future of life. 

‘This Free Book may prove of utmost Importance in 
your life, Write Today. There is no obligation, 


Excelsior Medical Clinic Dept 86229 Excelsior Spgs., Me. 


LUSIVE DOUBLE-BEARING 
AVY DUTY PUMPS 


2 ORAIN © CIRCULATE © spn 


“$10,784 20" 


SERVICING RADIATORS!" 
Ste edt tome ,gePvicing athe tt 


INLAND 
MFG. CO. 


PISS Sactson stud 
‘Gane Zee 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay mo taxes, may realize a 
inig-size profit without ever leaving home. Write 
for'iree map and literature 


AMERICAN OIL SCOUTS, Dept. PS 
£350 Sonto Monice Blvd ‘Angeles 46, Colif, 


REE sicwoney soe BUSINESS! 


Run your own profitable "shoe store" busi- 
ness from home Represent fast growing 

‘million dollar firm in spare of full t 
ive you— FREEcomalete Starting Outfit 
‘that makes you $217 EXTRAeach month 
for just2 easy ordersaday. Feature 195 
ing dress, sport, work shoe 
tyles for men, women. Aif-cush- 
Yon shoes, many special fea. 

tures! Sizes 2V 


folks where you wo 
MASON postcard for FREE Outitt 
SHOE, Dept. G-305, Chippewa Falls, Wisconsin 


OUTFIT STARTS YOU IN 


He built a $200 investment 
into a mail order business 
now doing $3,000,000 yearly 


(he now shares his 
formula to success with you) 


You, too, may improve your financial 
security and independence in the fasci- 
nating mail order business. 12 years ago 
Max Adier started his business with $200. Today 
hs firm, Spencer Gifts, is known throughout the - 
UIS.A. His volume is now over $3,000,000 a 3 
Adier now invites & tilted number ot | 
ed 


‘Spencer Gifts 
Franchise Flan you can operate: your own mall 
® 


order business uader Jour own kame, {fom your 
are time or ful time! You will be tup= 
Diled' with mail" order catalogs with your ‘own 
fame printed on them, You make no shvestment in stock. You 
don't bay for merchandise until your customers pay Dou. Spencer 
Gifts Serves as your supplier, shipping department, warehouse. 
‘An initial Investment of less 'than 850 can get-you started 
SEND NO MONEY!" Write for complete ‘information. We'll 
fey Zetarn Mall ull detals, sample catalog, spplce- 
an for franc! 
Write TODAY: Spencer Gifts, Wholesale Division, (3.52, 
Spencer Building, Atlantic City,'N, J. ads 


TELEPHONE 


all HANDSETS 


Uso as inter-house phone, tall house to Rarage, as loud 
speaker system, ete, You receive tranamitte 

8 conductor cofd and simplified, illustrate ‘pataa: 
tion diagrams, Handsets are guaranteed to be the same 
ius'used in our great National Telephone System. Price 
delivered $2.99, Two for $5.00: 
TELEPHONE REPAIR AND SUPPLY CO. | 


Dept. PS-607 1760 Lunt Ave., Chicaxe 26 


1, SOLAR SYSTEM 


3 Giant Wall Map 


EACH 3 FT. x 4 FTL! Lithographed 
12 Colors... Striking Wall 
Decorations .. of great Edu- 
cational Value to Children. 
‘1. MAP_OF SOLAR SYSTEM & OUTER 
* SPACE shows all 9 planets: di 


Rico and Virgin Isiands. 


of Mars, Titan, Venus. 
2, UNIVERSAL MAP OF WORLD ives 

* every border. sovereignty 
change since World War II. Also 


Solar regions, ail 
Reserta mountains Gelighted. (Order extra seteas | cuy.... --Bone.. Btatessesseeee 
islands. gifts.) Send coupon now. L--- 


2. THE WORLD 


Mail Coupon on Money- 
Back Guarantee 


TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES 
BIG PAY!—GOOD FUTURE! 
O DIESEL © ELECTRONICS 
D auto CO AUTOMATION 


EVER BEFORE has the opportunity been s0 ood 
for the properly trained. mechanic and techni- 
Gan to Mop into BIG PAY POSITIONS with 
Fapid advancement and future security virtually 


NOUR SUCCESS depends on the quality of tain- 
Jng you receive ;-rand the reputation of the 
‘you atten: 

YOUR GUARANTEE we are giving the best in 
mechanical and technical training is proved by 
the fact. High pay jobs in Industry, and rat- 
ings in the Armed Forces now waiting for our 
graduates. 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and i ie in school, 
plus free nation-wide placement service for 
Eraduates. 

Check subject above in which vou ore interested ond mail for 

FREE BOOKLET 


Veteran Approved AuTo 
(626 5. Grand, Rm, $0, St. Lents 4, Me. ANSTEY 


ae e 


‘3. UNITED STATES 


a fo 100 


only 


(A $3 VALUE) 


= ey 

Book Enterprises, Inc., Dept. 

MOL sheet Non Fer 17 mY. I 
T enclose $. seta) 

of, World-U'S.A ‘Space. ‘asi aia ber 

postpaid. If not completel 

Peturn maps ‘within 


DETROIT 


REPORT 


By Ken Fermoyle PS Detroit Editor 


Compacts Vs. Used Cars 


Chath. Briges. 


F YOU'RE in the market for a good 

late-model used car, you've never had 
it so good, surveys show. If you have a 
one-, two-, or three-year old car you plan 
to trade in for a new one, you may 
disappointed at the allowance a dealer 
will give you. 

It’s the fault of the compacts. Many 


Power jacks for luxury cars? 
Jacks that hoist a car at the press of a 
button may soon be an accessory on at 
least one top-priced, domestic luxury car. 


Rubber companies happy. The 
trend to cars with integral bodies has 
boomed the sale of rubber insulators in 
Detroit. Unit-bodied cars transmit noise 
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dealers report that customers who nor- 
mally buy a clean used car of recent vin- 
tage—at, say, $2,000—have discovered 
they can buy a new compact for about the 
same money. Result: Prices generally are 
down on the newer used cars. Models in 
the $1,000 to $1,200 bracket still sell 
briskly. 


(Power jacks have long been used on ex- 
pensive foreign models and were virtually 
standard equipment for Indianapolis 
race cars in this year’s 500.) One Detroit 
auto company is considering them for 
1961; several other makers are including 
them in later plans. Reason? Aside from 
their sales-boosting novelty, power jacks 
would solve the increasingly difficult 
problem of raising a car for tire changes 
with a manual jack. Bumper shapes are 
so complex it’s often hard to attach a 
jack, and big luxury cars are so heavy 
that’ the jacks often slip when you do 
get them in place. 


throughout the automobile more readily 
than cars built with separate frames—so 
noise suppression is critical. Engineers 
use liberal quantities of rubber at points 


‘CONTINUED 


CHEVY wins with Autolite at Chicago! FORD wins with Autolite at Darlington, S.C.! 


Competition proves Autolite best for all cars! 


In grueling tests of speed, endurance or economy 
Autolite Plugs are sparking cars of all makes to victory. 


Check the competitive results: In 1960 Mobilgas Econ- 
omy Run from Los Angeles to Minneapolis, Plymouth 
using Autolite Spark Plugs delivers more miles per gallon 
than all other V-8's or Sixes in its class! At Darlington 
Raceway, S. C., May 16—An Autolite-sparked Ford takes 
first place in ‘Rebel 300” race! May 21—Chevrolet wins 
with Autolite at O'Hare Speedway, Chicago, Ill.! 

The story's the same from Carolina to California, proving: 
Whatever car you drive, wherever you drive it—You're 
always right with Autolite! 

THE ELECTRIC AUTOLITE COMPANY + TOLEDO 1, OHIO 


Log 
=. AUTOLITE. 


SPARK PLUGS 


Perfor 
for all ma 


La] 


Don't miss the election news with Dave Garroway on NBC-TV TODAY Show—sponsored by Autolite 
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DETROIT REPORT continued 


where running gear attaches to the body. it absorbs energy. Drop a butyl ball and 

Look for more use of a special butyl- it plops to the floor with scarcely a 
rubber compound in these insulators. bounce. Thus it can not only suppress 
Pioneered several years ago by Mercury noise but also soak up road shock. It’s 
in its spring rebound bumpers, the stuff expensive, but engineers feel its benefits 
seems to defy the laws of physics. It does outweigh cost, and plan to use more of it 
not give equal reaction for every action; _ in future cars. 


makes a kit that turns standard coupes 
into soft-tops. You get underbody sup- 
port braces, a manually operated canvas 
top, windshield-header locks, and padded 
pillar replacements that fit into the glass 
channels. (You have to whack off the old 
steel top, of course.) Ray MacGillivray, 
Vassar, Mich., dealer, makes the con- 
Converting a Corvair. You can’t version kit for sale to other dealers. It 
buy convertible Corvairs from the fac- brings the price of a Corvair to about 
tory, but a Michigan Chevy dealer now $150 above that of a standard coupe. 


South American hybrid. Argen-  hp., four-cylinder engine and a Willys- 
tina’s first locally conceived, designed, type chassis. The body resembles an Ital- 
and engineered car, the Bergantin, re- ian Alfa Romeo. It is 173 inches long and 
cently joined the growing family of ve- has a 103.3-inch wheelbase. Kaiser Ar- 
hicles Kaiser builds in South America. gentina also builds Jeeps and Kaiser 
It is made by Industrias Kaiser Argen- Carabelas (made from tooling used for 
tina, an affiliate of Willys Motors. the last series of domestic Kaisers), plus 
The 2,800-lb. compact car uses a 76- Renault Dauphines. 


New engines due. “A new series of aluminum blocks. Improved casting tech- 
engines is coming, probably in the mid- niques, he says, will make lightweight 
1960's,” according to Victor G. Raviolo, iron blocks possible and, “with the judi- 
executive director of Ford’s engineering cious use of aluminum’ for covers and 
staff. Current engines, designed in the manifolds, will result in total engine 
postwar period, have been “developed weight very near that of an all-aluminum 
and refined and exploited to something engine, at substantially lower cost.” 
near the limits of their potenti Gas-turbine engines? Not for cars. 
cently told a group of British engineers. “There is little promise that costs equal 

Raviolo expects the new engines to be to automobile gas-engine [piston] costs 
lighter, but they won't necessarily have can be achieved,” Raviolo feels. 


Sixty seconds to stop. 400 mp.h. operated disk brakes must then pull the 
to zero in 60 seconds is the task facing _8,000-Ib. car to a halt in one minute—the 
the disk brakes in Donald Campbell’s severest brake test in automotive history. 
Bluebird when the Englishman sets out ‘Twelve friction pads, six on each side, 
after the world land-speed record this straddle each of the four inboard-mounted 
month. Hydraulic, flap-type air brakes disks. In lab tests, the disks glowed red, 
will slow the car from a hoped-for 500 then yellow, under the strain—but never 
m.p.h. to a mere 400. The compressed-air- faded. 
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the most 
“mportant 


chrome 
tt YOUT Car 


@ The extra-thick, solid chrome on Perfect Circle 
piston rings provides vital engine protection 

that gives you thousands of extra miles of peak power 
and oil control. That's because Perfect Circle chrome 
is the hardest, longest-wearing surface you can have- 


actually doubles the life of rings, pistons and cylinders. 


Performance like this is another reason why 
Perfect Circle rings are preferred for original equipment 
by leading vehicle and engine manufacturers, 


preferred for replacement by the Doctor of Motors, 


your skilled mechanic. Rely on Perfect Circle— 


preferred around the world for performance. 
Perfect Circle Corporation, Hagerstown, Indiana, 
Don Mills, Ontario, Canada. 


PERFECT CIRCLE (Ghome/istonhings 


PISTON RINGS + PRECISION CASTINGS + POWER SERVICE PRODUCTS + SPEEDOSTAT 


Get satisfying flavor...so friendly to your taste! 
NO FLAT “FILTERED-OUT” FLAVOR! 
NO DRY “SMOKED-OUT” TASTE! 


Never too strong. 
Never too weak. 
Always just right! 


You can light either end! 
Pall Mall’s famous length of fine, rich-tasting 
tobacco travels and gentles the smoke—makes it mild— 
but does not filter out that satisfying flavor! 


HERE'S WHY SMOKE “‘TRAVELED"* THROUGH FINE TOBACCO TASTES BEST 


You get Pall Mall's Pall Mall's famous. it over, under, 

famous length of the length travels and around and through 

finest tobaccos gentles the smoke Pall Mall's fine tobaccos 
* --.and makes it mild! 


money can buy. naturally . 
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FIRST 1961 CAR 


Pontiac Tempest: 
Radical New Compact 


By Ken Fermoyle 


HEN the auto makers begin to unveil their 1961 
models later this month, there will be three 
sparkling nuggets of mechanical news: 


7 A floor-lattening, exible 
are shaft, no thicker than 
@ man’s thumb, and curved 
like a swaybacked horse. 


1 A four-cylinder engine— 3 The first transaxle (a 


first for a big-volume U. S. transmission built into 
car since the Ford Model A— the differential out in back) 
which will be chopped from to be offered ina 
a standard V-8. front-engined U. S. car. 


All three of these eye-poppers are packed into one 
car, Pontiac’s compact new Tempest. (Add the Buick 
Special, Olds F-85, and Dodge Lancer—all due in the 
next five weeks—and there'll be a 1961 lineup of 
10 U.S. compacts, almost half of all Detroit name- 
plates.) 

Pontiac took Popular Science behind the brick 
walls of its Engineering Center last May—and we’ve 
been busting to tell what we saw ever since. The 
powers at Pontiac finally said okay. So now—on the 
next five pages—here’s an advance look at some 
fresh engineering ideas for 1961. 


- CONTINUED 


PONTIAC TEMPEST 


1. The Four They Sliced from a V-8 


ON’T expect to see something like 

a Model A engine when you raise 
a Tempest hood. In the Indianapolis 
Four, as Pontiac calls it, the cylinders 
lean a lazy 45 degrees to the right. 
Pushrods jiggle the overhead valves. Full 
pressure lubrication, hydraulic valve lift- 
ers, and all the other features of the latest 
V-8s are there. This is hardly strange, 
since the Tempest engine is actually the 
right-hand bank of the big Pontiac V-8, 
modified only slightly. 

‘This means that it’s far from a puny 
sewing-machine engine, like the fours in 
many imported cars. It displaces a 
healthy 194.5 cu. in. (bore, 4.06 in.; 
stroke, 3.75). With a single-barrel carbu- 
retor and 8.6:1 compression ratio, it 
pumps out 130 horses at 4,100 r.p.m. 
Mounting an optional four-barrel carbu- 
retor (unique for a four-cylinder engine) 
and pistons that hike the compression to 
10.25:1 jacks the horsepower to 160 at 
4,800 r.p.m. That’s more than any U. S. 
six-cylinder engine offers—even though 
many have greater displacement. 

Pontiac tests show 0-to-60 m.p.h. ac- 
celeration in about 12% seconds with 
automatic transmission, even better with 
a stick-shift gearbox. 

Does gas mileage double when you 
chop an engine in half? Not necessarily. 
Pontiac engineers expect 20 m.p.g. or 80 
in normal, around-town driving and near- 
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ly 30 m.p.g. at steady, legal epcedsion the 
highway. Enthusiastic floor-pedaling wil 
cut those figures, of course. 

The Indianapolis Four will run down 
the same assembly lines as the Pontiac 
V-8. This helps explain Pontiac’s decision 
to go the four-cylinder route for the 
Tempest: It holds down costs. 

Engineers admit they were skeptical 
when the four-cylinder program began. 
Later, they became converts. “The fur- 
ther we got into the job,” one told me, 
“the more we realized that we had for- 
gotten how many good things an in-line 
four offers.” For instance: 

@ Manifolds, intake, and exhaust can 
be simple and straightforward. They're 
much less complicated than on V-8s or 
even in-line sixes. Cylinders aren't widely 
separated, so rich fuel mixtures aren’t 
needed to make sure the most distant 
ones don’t starve. This boosts m.p.g. 

@ Big cylinder bores, compared with 
sixes and V-8s of comparable displace- 
ment, accommodate bigger valves, which 
help the engine breathe deeply and per- 
form well. 

© The simplicity of a four means that 
there are fewer things to go wrong and 
fewer parts to replace when they do. 
Fours are easy to work on, too, so labor 
charges should generally be lower. 

Aside from manufacturing economies, 
Pontiac engineers like the durability 


TILTED ENGINE looks 
naked with just the bell 
housing, and no trans- 
mission attached. Lean- 
ing the four leaves lots 
of room for mechanics 
to work on carburetor, 
starter, generator, acces- 
sory pumps, and other 
often-serviced items 

‘ouped on the engine's 
left. The strut, lower 
left, running ‘to. the 
front-suspension lower 
control arm is threaded. 
Its length can be varied 
easily, permitting fast 
front-wheel caster ad- 
justments to be made. 


ventional; the wedge-shaped combustion 
chambers are identical to those in its sire, 
the big Pontiac ‘The four, without 


V-5. 
transmission, weighs about 470 Ib., com- 
about 650 for the V-8, 


they get with the short, rigid crankshaft 
in the Tempest engine. They also ap- 
preciate the wide-open spaces the tilted 
engine leaves in the engine compartment; 
they've got lots of room to hang on the 
starter, generator, power-steering pump, 
and other bits and pieces. 

“Most of the problems that made the 
four go out of style have evaporated over 
the years because of new engineering de- 
velopments, better production techniques, 
and improved materials,” John DeLorean, 
Pontiac assistant chief engineer, told me. 

Engine roughness was the biggest of 
those problems. Old-time fours rocked ’n’ 
rolled on relatively primitive mounts. 
And because they delivered fewer, but 
proportionately more potent, power im- 


HYDRAULIC 
VALVE LIFTERS 


pulses per mile, they couldn’t compare 
in smoothness with sixes or eights. 

Pontiac planned a many-pronged at- 
tack on vibration. “You can almost say 
the whole car was designed around the 
mounting,” DeLorean said. 

The engine mounts are very soft. They 
let the engine wobble freely, but isolate 
the vibration from the body. The engine 
and unitized body-chassis are “tuned,” 
so that their vibration frequencies tend 
to cancel each other. 

Crankshaft imbalance isn’t good in any 
engine, but it’s critical in fours. Pontiac 
plans to precision-balance each shaft on 
an automatic machine, as it does for 
V-8s, to hold its dynamic balance within 
extremely close tolerances. Engineers de- 
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PONTIAC TEMPEST 

signed the crankshaft with four counter- 
weights and added a harmonic balancer. 
They decreed that each engine’s pistons 
must be balanced within ;'; ounce of each 
other, They took the whole lower end, 
five husky main bearings (many fours 
make do with three) and all, from the 
V-8 to insure a rigid foundation for the 
Indy Four. This adds up to what Pontiac 
feels will be one of the smoothest fours 
ever built. 


2. Drive Shaft Curves 


HE Indianapolis Four drives the 

Tempest’s rear wheels through one of 
the strangest drive trains yet devised. 
Back of the engine is a flywheel, period. 
‘The transmission is in the rear, buttoned 
firmly to the differential. 


Curved drive shaft runs through the hollow member that joins front and rear running gear. 


How will it stack up against current 
sixes and V-8s? Very favorably, the com- 
pany feels—but this is something that the 
public, not Pontiac, will decide. 

Amputating the left bank of cylinders 
from the V-8 required surprisingly simple 
surgery. As one company man told me: 
“We just cut off the left bank and cast 
in a wall to cover the hole.” 

The camshaft has fewer lobes, but its 
position is unchanged. The generator 


Like a Bow 


A slender %-inch drive shaft—it looks 
like an elongated suspension torsion bar 
—links the engine and transaxle. It 
swoops rearward from the engine, curving 
somewhat like an archer’s bow, through 
a hollow, boxlike torque tube that forms 


3. Transaxle: Cogs in the Caboose 
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THE thumb-size drive shaft joins the 
transaxle just forward of the rear 
wheels. 

In automatic-transmission Tempests, 
the shaft hooks into the transmission 
housing, which contains the two-speed 
planetary gearing. Back of this is the 
differential. Finally, hanging at the back, 
is the doughnut-shaped, three-element 
torque converter. 

Pontiac calls the air-cooled automatic 
transmission (a much-modified Power- 


TRAILING-ARM SUSPENSION is used at rear. Coil 
springs fit between pocket in “A” frame lower 
control arm and are recessed in cross member. 


was dropped from the top right to the 
left side of the engine. 

Since the oil pump is on the right side 
of the V-8, it did not have to be moved. 
The four’s oil pan differs from the V-8's 
in shape and it holds one quart less oil. 
Internal lubrication—with oil under pres- 
sure going to crankshaft, connecting rod, 
and camshaft bearings, and to the valve 
train—is identical to that in the right 
bank of the V-8. 


the spine of the unit-bodied Tempest. 

Curving the shaft virtually eliminates 
the drive-tunnel hump inside the car, but 
that was just a welcome incidental. With 
a straight shaft, the rotating speed at 
which its natural frequency might cause 
vibration would fall within the shaft's 
normal operating speed. Curving it raises 
the natural vibration frequency above the 
highest speed at which the shaft must 


turn. 

‘The shaft looks fragile, compared with 
conventional, tubular shafts with diam- 
eters of 21, inches or more. 

Pontiac, after four years of experimen- 
tation that led to the final design, says 
it isn’t. The production shaft is a special 
alloy steel forging, heat-treated and shot- 
peened to resist fatigue. Two damper 
bearings fit inside the torque tube and 
clamp the shaft firmly in place to keep 
it from whipping. 

The shaft transmits only the engine 


(MAIN TRANSMISSION SHAFT 


COOLANT flows from the water pump to the 
cylinder block, up to the cylinder head, through 
intake manifold, and back to the radiator, 


TWO BALL BEARINGS like this support the drive 


shaft, They're encased in rubber insulators and 
are lubricated, then sealed for life. 


torque. Conventional drive shafts work- 
ing behind front-mounted transmissions 
must handle engine torque stepped up by 
the gearbox, so they are more heavily 
loaded. Shafts no bigger or sturdier than 
the Tempest’s %-incher (or %-incher, 
for the manual-shift Tempest) are used 
successfully to carry heavy torque loads 
in automobile transmissions, DeLorean 
reminded me. 


TRANSMISSION SPLITS TORQUE: In high range, 40 percent goes directly 


to the m 


nical gears through the front oil pump and clutch bands. 
‘The remaining 60 percent is multiplied by the converter. 
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ROUND TORQUE-CONVERTER HOUSING hangs on 
back of differential in automatic-transmission 
Tempests. The front section of the transmission 
contains the gears, pumps, and clutch bands. 


glide rig) a “split-torque” transmission. 

In low range, it works like any other 
torque-converter transmission. All the 
engine torque is fed to the converter, 
multiplied, and routed back through the 
planetary gearing to the differential. 

In high range, the torque splits. About 
40 percent goes directly through the 
mechanical gearing. The rest feeds into 
the torque converter. Splitting the torque 
offers these advantages: 

© Greater efficiency. It cuts power- 
wasting (and gas-eating) slippage. 

@ Improved downhill braking. The en- 
gine helps brake the car because of its 
more direct connection with the wheels. 

® More solid feel, less mushy response. 

Separate lube supplies are needed for 
the automatic transmission and differ- 
ential. The transmission takes a thin, low- 
viscosity oil; the differential gears demand 
thick, heavy grease. Since the transmis- 
sion is split in two by the differential, 
engineers drilled a passage in the center 
of the main transmission shaft so oil 
could flow from the main transmission 
case to the torque converter. The oil re- 
turns through an annular passage be- 
tween the pinion and turbine shafts— 


PLATE COVERS OPENING for torque converter on 
back of differential when manual transmission 
ote how U joints, splined to differen- 
tial gears, are attached to the swing axles. 


which nest concentrically around the 
main transmission shaft. 

Since the three-speed transmission gets 
along on the same lube diet as the dif- 
ferential, they share a common supply. 

On automatic-transmission models, the 
shift lever sticks out of the instrument 
panel. It controls the shift valve in the 
rear-mounted transmission through a 
flexible cable. In hand-shift jobs, the shift 
lever grows out of the floor. It changes 
gears through conventional linkage. 

Pontiac credits the fully independent 
wheel suspension, plus the reduction in 
unsprung weight gained by hanging the 
transaxle on the body, with giving the 
under-2,900-Ib. Tempest the ride of a 
bigger, heavier car. 

Gobs of rubber sprinkled liberally 
through the suspension insulate the body 
from road shock and noise. 

The Tempest has a wheelbase of 112 
inches—two less than the Comet. It’s 
189.3 inches long—about the same as a 
Rambler Six—and 5314 inches high. In- 
terior space is almost identical to the 
Falcon’s, but the Tempest has an inch 
more rear head room and front hip room, 
plus 114 inches more rear hip room. 


And That's Not All—There’s a V-8, Too 


Ponriac will offer an aluminum V-8 engine 
as an alternative to the India lis Four in 
the epoca Tempests. The optional engine 
will be the same 215-cu.-in. V-8 that will 
borer the Buick Special and Olds F-85 com- 
pa 
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Except that it is smaller and made of 
aluminum. it will be much like the conven- 
tional, water-cooled V-8s in bigger cars. It 
will put out about 150 hp. and will be used 
with the same drive train as the standard 
four-cylinder engine. 


How to climb a pole 

With his feet strapped in this 
device, a lineman should have no 
trouble climbing a power pole, or 
a logger a tall tree. 

As he lifts his lower foot, the 
attached band loosens its hold on 
the pole and rides up with ease, 
then grips it tight again as he 
puts his weight on it to raise the 
other foot. The device is a Swiss 
invention. It’s shown here at a 
fair in Bath, England. 


Little red radio wagon 

Surveyors helping to build a 
dock at Monterey, Calif., use 
what may be the world’s smallest 
mobile radio units. They are 
mounted, with battery and an- 
tenna, on children’s wagons. 

‘The surveyor above transmits 
data from his transit to the pile- 
driver barge in. the background. 
Another, also with a radio wagon, 
gives similar help from the wharf 
at far right. 


PS PICTURE NEWS 


HYDROSTREAK PROTOTYPE rides on a bubble of air that is 


held captive in a pocket formed by side fins and two 
walls of water gushing from nozzles at prow and stem. 


Water-wall speedboat 


The Navy is testing a new kind of boat that 
travels on_a pocket of air. Unlike ground-effect 
vehicles [PS, July '59 and Jan. '60], which also 
ride on an air cushion on water or land, this 
craft digs a hole, seals it off with a thin wall of 
water, pumps in an air bubble two feet high, and 
is propelled both by the angle of the spouting 
water and a propeller extending below. 

How it works is shown below. Water is scooped 
up and pumped with force fore and aft to create 
an enclosure in combination with two deep side 
fins. Air sucked from above by a powerful fan is 
compressed and expelled into this pocket from 
which it can't escape. Hughes Aircraft Division 
developed the idea for the Bureau of Ships, built 
and tested a 21-foot craft, has plans for other sizes. 
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SECTIONAL VIEW shows the operating principle. The boat 
is lifted above the waves on an air cushion produced by 
a blower and held under it by spouting water walls. 
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()JESEL-DRIVEN POWER GENERATORS SUPPLY 
1,000 KW. (ENOUGH FOR CITY OF BANGOR) _ 


MACHIS BAY 


le 


TRANSMITTER BUILDING 
STAR-SHAPED TOP HAT for cach BURIED 


covers area big enough for IL Pe —under 


| Navy Builds 
World’s Most 
* Powerful 

) Transmitter 
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SKINNY AND TALL, 
soar as high as 980 f 


TS CAN MELT 


DEICH 
C HOUR 


TRANSMITTER 
Bu 


TUNNELS A MAN CAN WALK THROUGH hold huge 
co-ax feeding transmitter output to 


A 2,000,000-watt radio station 
will achieve the “impossible”: 
signaling U.S. subs underwater 


By Martin Mann 


WANTASTIC spider web covers an 
entire penins' the easternmost 
tip of Maine. of bronze 


”) feet a above ground. 
nis is the a for the most power- 
ful radio broadcasting station ever built 


track, keep anten- 
ate for sway in wind, 


continues Gl 


COUNTERWEIGHTS, 
na cables aloft, compe 


; al 7 


TRIANGULAR TOW! 
its bottom, is stea 


GIGANTIC COUNTERWEIGHT—220 tons—is filled 
with special dense cement. When the antenna is 
up, it hangs from double sheave, the cables 
running to the antenna above and winch below. 
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Its purpose: to talk to submarines—un- 
derwater. 

From that lonely finger of land, radio 
signals of unprecedented strength can 
reach every corner of the earth. They fit 
the final piece into the surest weapon in 
the U.S. Navy’s arsenal (in any arsenal, 
the Navy claims). The weapon is a com- 
plex: 

@ The H-bomb. . . 

@ Delivered by the Polaris missile— 
medium range, solid-fueled. 

@ Fired from beneath the sea by an 
atomic-engined submarine. 

A-subs can cruise many months sub- 
merged. (Recently one went clear around 
the world without surfacing.) Under- 
water they are virtually impossible to 
detect. 

The whole system is an unparalleled 
defense of retaliation—mobile, invisible. 
It could not be knocked out by unwarned 
attack, as might land-based intercon- 
tinental missiles—their huge launching 
sites are sitting ducks, too big to be con- 
cealed or even kept secret. 

‘The trigger for this potent weapon is 
the new radio station NAA. Only its tre- 
mendous power (2,000,000 watts, 40 
times the output of the biggest broad- 
casting transmitter) and unusually long 
waves (20 or more times the length of 
standard AM broadcasts) can dit-dah- 
dit-dah through seawater to the sub- 
merged sub fleet. Should Doomsday 
come, only it can tell our quiet pickets 
under the sea, “Go there... and press 
the button.” 

Ordinary radio signals cannot pene- 
trate water. Until NAA goes on the air 
early next year, submarines must raise 
their antennas above the ocean surface 
to receive messages. Surfaced, even by 
so little, they are vulnerable. Radar or 
just a sharp-eyed lookout can spot them, 
and the key advantage of the Polaris- 
armed A-sub is lost. 

Tourist attraction, From the road, you 
can tell that this radio station is some- 
thing special. It lies right beside route 
191, a few miles off the tourists’ U.S. 1. 
Across Little Machias Bay, you see the 
whole peninsula, 2,850 acres stripped of 
scraggly pines and bulldozed level to 
sprout 26 sky-piercing towers, straight as 
giant pencils. Two climb 980 feet. That's 
nearly twice the height of the Washing- 
ton Monument. 


(MAD-SCIENTIS' 
fer powerful signal from transmitter (on other 
side of right-hand wall) to antenna lead. No 
one can be here when station is on the air. 


‘The great steel spires support two com- 
plex antennas that work together or sepa- 
rately. In each “array,” the antenna 
proper (the part that sends out radio 
waves) is a single cable running straight 
up from the ground. To work best, it 
should stretch up at least one-fourth the 
length of the waves it transmits. That 
would come to five miles. 

No towers go that high. So a shorter 
antenna element (about 900 feet) is 
fooled electrically into acting as though it 
reached the correct quarter-wavelength. 
This is the job of the vast web of cables 
draped over the towers. This “top hat” 
stretches more than a mile from side to 
side; you could nestle 11 Pentagon build- 
ings underneath. It is fastened only to 
the center tower. The edge cables run 
free over pulleys to gigantic counter- 
weights—220-ton wheels that ride on 
roller-coaster tracks. In a high wind (172 
mph. is bearable), the swinging cables 
will jig those cement-packed wheels 200 
feet up and down. 

NAA’s giant condenser. The top-hat 
web is not the antenna proper—it does 
not broadcast radio waves—but serves as 
one plate of the biggest electrical con- 
denser ever made. The other plate of the 


r-size equipment. It is new “toroid’ 
type with slanting copper strips corresponding 
to the coils of an ordinary transformer. 


condenser is the earth, more than 800 feet 
below. Together, they “load” the vertical 
broadcasting element, which stretches be- 
tween them, so that it works efficiently. 
About half the electrical energy supplied 
the two antenna arrays gets out as signal 
—one million watts of radiated power. If 
that were 60-cycle AC, it could light up 


e240) 


1 BURY GROUND WIRES, bulldozer was adapted 

to plow furrow and lay the heavy wire 
ation. Wires are buried m: 

to protect them from accidental damage. 


| OFF WITH A BEEP: A radio- 

equipped ruffed grouse is set 

free after momentary captivity 

Cad which he was outfitted 

with a tiny transmitter that 

[ed [a4 eavesdroppers a 
ie on his daily habits. 


CLOSE-UP OF TRANSMITTER: Bat- 
tery is in the tubular section 
top, four transistors and ci 
cuitry in the box. The antenna 
extends below the unit. 


Radio beeps keep track of grouse 

A ruffed-grouse version of the GIs’ fa- ing and mating habits of game birds. 
mous World War II walkie-talkie doesn’t The instrument, a miniature trans- 
talk—it beeps. Minneapolis-Honeywell mitter weighing 11% ounces, straps to a 
developed it for University of Minnesota bird’s back. Its battery is good for 40 
wildlife researchers to keep track of the days, and a thin antenna flexes as the 


I halds one person: toting. croedbaggedon wiht econ Oe hide 


Collapsible boat made of aluminum 
This fishing boat was built of aluminum by John 
Thomson, a University of Illinois industrial-design 
senior. It folds into a compact portable pack no larger 
than a fair-sized suitcase. Paddles, cushion, seat, and 
- backrest go inside, bringing the weight to just 30 
Boat folds into carrying case. | Pounds. Thomson designed the boat as a class project. 
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PS PICTURE NEWS 


. Fa 

MINIATURE RADIO STATION is harnessed t HERE'S HOW BIRD IS CAUGHT: Mirror at back 

of captive bird before he is set free. It weighs of trap makes him think an enemy has invaded 
Y% ounces, contains a 40-day battery. his domain, He attacks. Door springs shut. 


grouse walks in heavy underbrush and weather changes, and even, maybe, to 
under low-lying branches. find a new eg os mate, * 

‘A two-mile-range beep is transmitted Researchers have equipped _six male 
once a second to the bird hearers. Two pome with flyie-beepies. Elsewhere, 
receiving stations can tell by triangula- uth Dakota scientists may use the rig 
tion how far and where a grouse strays: to study deer, and in Montana the sys- 
from his nesting ground to feed, when tem may be tried on grizzly bears. 


's a tall story He rides to work 

Two big performers get better ac- When 10-year-old Richard Bregan grew 
guainted here at a circus in Northern tired of pushing his father's power mower 
reland when a giraffe gives a straddle at his home in Bookham, England, he 
truck the once-over. The carrier, made by converted it to a sulky. He rigged up a 
Short Bros. & Harland, Belfast,hauls awk- baby carriage behind it and fitted on an 
ward equipment slung between its legs. empty nail keg for a seat. 
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Everest’s Conqueror 
Tracks Abominable 


Hillary hunts the unknown 
animal that leaves the world’s 
most mysterious footprints 


By Gardner Soule 


expedition ever to pursue the 

Abominable Snowman takes up the 
chase this month under Sir Edmund 
Hillary, the man who conquered Mount 
Everest. 

“T'm keen to find out if the creature 
exists,” Hillary told me a few weeks be- 
fore he set out. “I'd like to examine it— 
it may be a missing link.” 

Hillary, who followed up his Everest 
expedition of 1953 with an overland trek 
to the South Pole in 1957-8, is well aware 
that the Snowman may prove his most 
difficult triumph. Though men by now 
have entered most Himalayan valleys, 
and though they frequently find big man- 
like footprints in the Himalayan snows, 
they rarely glimpse a Yeti, as the natives 
call the Snowman. When they do, they 


Te most experienced Himalayan 


or —" 


Snowman 


see little more than a wraithlike shadow. 
‘The animal has thus remained uncap- 
tured—and one of the major mysteries 
of zoology. 

“We'll be extremely fortunate to be in 
the right place at the right time to find 
one,” says Hillary. But he counts heavily 
on something no other expedition has 
ever had: plenty of time, He'll search 
the Mount Everest area four months for 
the Snowman, and he can continue for 
five months more—as seven of his men 
will winter in the high Himalayas and 
his party, next spring, will attempt to 
climb nearby Mount Makalu. 

To stay out four to nine months, and 
over the frigid Himalayan winter, re- 
quires new and improved provisions and 
equipment—better shelter, more-appetiz- 
ing food (and more of it), and warmer 
clothing. 

Clothing. Underwear will have four 
layers. Long johns will have a layer of 
cotton next to the skin, one of wool and 
cotton, one of plastic-foam insulation, 
lastly an outer layer of nylon knit. There 
are air spaces between all layers. Down- 
padded pants and jackets and windproof 
parkas will be outer clothing. On their 
climbing boots, Hillary's men will wear 
overboots—a sort of huge, padded sock. 

Shelter. The highest home on record 
will house the expedition men who win- 
ter over. At 20,000 feet, they'll be at the 
highest point where men have ever passed 
the winter. They’ll live in a prefab, Quon- 
set-like house 10 feet long by 20 feet 
wide. Its aluminum-and-insulation pan- 
els were built four-by-two feet in size— 
so the expedition could carry them in. 
“We'll erect it on an exposed saddle of 


1D QUARRY: Sir Edmund Hillary, 
igh-altitude mitts, holds sketch of 
Abominable Snowman. The drawing, based on 
one in Bernard Heuvelmans’ book On the Track 
of Unknown Animals, was made from best evi- 

lence of its appearance. Snowman’s mysterious 
footprints in Himalayan snow are shown at right. 


continueD 7] 


The world’s best human mountaineers will be pitted 
against another champion—animal-man or man-animal 


snow and ice,” Hillary said, “and anchor 
it to ‘dead men’—canvas kit bags filled 
with snow.” 

Down lower, another hut will be built 
of tree branches, wire netting, and tar 
paper. This one will be complete with 
fireplace. For temporary use, high-alti- 
tude tents and draw-tight Himalayan 
tents will be used. 

Besides watching for the Snowman, the 
wintering-over party will study the effects 
of high altitude on the human body—a 
major purpose of Hillary’s expedition. 

Food. At below-zero heights, where 
men must eat ravenously to keep going, 
Himalayan explorers for decades have 
been plagued by diminishing appetites. 
“When you climb to high altitudes,” 
lary says, “you need something to ti 
late your appetite. A can of apricots 
appealed to me at 28,000 feet.” 

The research laboratory of an Ameri- 
can firm (Armour) has developed a new 
kind of food that the expedition will eat. 
It’s produced by “freeze-drying”—a proc- 
ess that removes 98 percent of the mois- 
ture from frozen food without thawing 
it. The food can then be kept, wrapped 
in aluminum foil, at any temperature. 
Removing the moisture reduces the 
weight: A hundred pounds of fresh meat, 
freeze-dried, weighs 20 to 30 pounds. 
Two-thirds of Hillary’s 18-ton load will 
be food. 


FAMOUS MOUNTAINEER Sir Eric Shipton, who 
took photos of Snowman’s footprints (including 
one on previous page), will be Hillary. 
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To prepare these foods for eating, you 
dunk them in water. In a short time (a 
steak takes 20 minutes) they pick up the 
water lost in freeze-drying and are ready 
to cook. The soaking restores the food 
to approximately original color, shape, 
and taste. 

In Chicago I sat down with Hillary 
and others of his party and sampled his 
forthcoming freeze-dried Christmas din- 
ner: shrimp (in a cocktail), Salisbury 
steak, French green beans, and glazed 
apple slices for dessert. “This is very tasty 
food,” Hillary commented. I agreed. 
Other freeze-dried foods he'll have along: 
lamb chops, chicken, ham, steaks, carrots, 
and mixed meat and vegetables for stew. 

Besides allowing enough time for the 
job, Hillary is giving his team every pos- 
sible advantage: 

© He’s picked the best time. In fall 
and winter, the Snowman is believed to 
come down from the greatest heights. It’s 
possible that it does so in search of food: 
mouse hares (a kind of rat) and plants 
that grow below the tree line. 

Almost all other Himalayan expedi- 
tions have set out in the spring. But 
Hillary thinks winter may actually help 
him. “There may be lots of fine weather 
between blizzards,” he says, “and hard 


snow surfaces we can work on.” 
@ He's selected the most promising 
place. In the Menlung Valley near Ever- 


aw 


CHECKING FIELD RADIO are Michael Gill, left, of 
New Zealand; Marlin Perkins, right, of the Chi- 
cago 200. Hillary is sitting between them. 


imbing will not clatter 


SOFT OUTER BOOTS for 
on rocks or 


be most silent 


LIGHTWEIGHT FOOD is freeze-dried. Small chunk 
of beef (right, and in wrapper above) becomes 
plate-filling slice when water is added. 


est, according to the World Book En- 
cyclopedia, sponsor of the expedition, 
many Snowman footprints have been seen 
over the years. Hillary will stretch his 
men out over the valley. “We'll have a 
base camp,” he explains. “Then we'll set 
up a string of three lookout posts, each 
17,000 to 19,000 feet up. Each lookout 
post will have one or two Britishers or 
Americans plus two or more native 
guides—Sherpas. They'll keep in close 
touch by radio. 

“If men at a lookout post sight some- 
thing—tracks or a Snowman—they’ll radio 
us at the base camp, and we can then 
concentrate our efforts on their area.” 

But the base camp can’t answer a call 
like a fire department rushing to a blaze. 
“It'll take us maybe two days to reach 
a lookout post,” Hillary says. “Mean- 
while, the men’ there will have to carry 
out their own search, photograph the 
tracks before they deteriorate, and do all 
they can to identify the Snowman.” 

e@ He may use a “capture” gun. This 


HIMALAYAN TENT, pitched od Chi 
chandise Mart, holds Hi Pe 
Bishop (an expedition glacier expert), and Gil 


weapon uses compressed carbon dioxide 
to shoot a hypodermic syringe as far as 
100 yards. Hillary would like to render 
the Snowman unconscious at least long 
enough to find out what it is. If there's 
a chance to bring it down from the moun- 
tains, the men will construct a cage of 
wood and wire netting. 
is secret weapon is silence. “We 
think the animal has much keener hear- 
ing than ours,” he says. “Human noises 
frighten it away. We've found by experi- 
ence that if you hit the steel of an ice 
axe against a rock, you can hear it for 
considerable distances. So we'll enter the 
region, not by the Menlung Valley, but 
instead by the next-door Rolwaling Val- 
ley. Then we'll tiptoe through passes into 
the Menlung.” 
Above all, he is counting on the ex- 
perience of his topflight team. Their 
names read like a Who's Who of Hima- 
layan mountaineering, and include: Dr. 
Griffiths Pugh, an old Everest hand; 
[Continued om page 258} 
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PS PICTURE NEWS 


Sporty newcomer 
Standard-Triumph is making a new 
sports car, the TR-S, that may succeed 


the popular TR-3. The experimental pro- 
totype above is powered by a light-alloy, 


VACUUM HOSE 


sTvus 


BRUSH 
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Experimental TR-S is a sleek fiber-glass number. 


Another train 
goes nowhere 


Inspiration for this train dis- 
play by the New York Central in 
its Grand Central Terminal in 
New York came from an article in 
April PS: “The Speeding Train 
that Goes Nowhere.” 

Carlton Bucher, who did the 
article for PS, built this version 
for the railroad to demonstrate 
its Flexi-Van freight service at 
stations on its system. 

It employs the same principle 
—an HO-gauge train running on 
a track on the rim of an unpow- 
ered but slightly tilted wheel. 
This model uses a larger wheel 
from a racing bike to support a 
four-foot layout. 


Engine has twin overhead camshafts, 


twin-overhead-camshaft, 121-cubic-inch 
engine that develops 125 hp. Design of 
the four-cylinder engine is square. It has a 
9.25:1 compression ratio, four S.U. car- 
buretors, and a four-branch exhaust. All 
wheels have Girling disk brakes, 


Vacuums 
as it plays 


The new pickup 
arm at left vacuum- 
cleans the grooves 
in recordings while 
they are played. 
It consists of an 
4 acoustically sealed 
vacuum cleaner that 
picks up dust on a 
brush in front of the 
stylus and carries it 
through a tube to a 
container. GE_ puts 
its Vacu-Magic on 
two of its more ex- 
pensive consoles. 


The 
Leaning 
Tower 
Is Falling 
Down 


Now 17 feet out of line, the 
800-year-old wonder 
may collapse before long 


By Joan Steen 


ISA’S famous tower will fall— 
unless someone quickly thiriks 

of a way to save it. Come up 
with a workable plan that the ex- 
perts haven’t thought of and the 
Italian government may well lavish 
upon you undying thanks, honorary 
Pisan citizenship, and fistfuls of lire. 
It won't be easy. The 179-foot 
tower is already 17 feet out of kilter 
and shows alarming signs of gallop- 


—_—_— 
FAMOUS BELL TOWER at Pisa, begun in 
1174, was finished two centuries later. 
Now bells no longer toll the hours: 
Their vibrations might be fatal. 


conrinueo TI 


Ways to save a sagging tower: jack it up, shore it up, gird 


Soe, TOWER’S CROOKED SI 

cutaway drawing. Hold a 
against the central axis. Slight jogs fi 
appear at the three-story and belfry levels. 


REINFORCED FOUNDATION was not str 
enough to resist the effects of Pisa’s marshy s« 
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ing to its death. The lean has been accel- 
erating. Once 0.04 inch a year, it’s now 
up to 0.06 inch. How much longer this 
can go on before the tower reaches the 
tilt of no return authorities shudder to 
predict. Some think it won’t last another 
generation. 

Shhhh! Meanwhile scientists quietly 
bedside-watch the decline of their patient. 
‘They've installed seismographs and an in- 
clinometer inside the tower to record the 
changes. They've silenced the tower bells 
and banished cars and motor scooters 
from the surrounding plaza, lest noisy 
vibrations set up fatal shiverings. 

Years ago the scientists operated. To 
shore up the sandy foundation blamed 
for the tower's troubles, they drained 
rain water from the low side and injected 
98 tons of concrete. 

This seemed to work for a while. Then 
in World War II a stray shell fired dur- 
ing the Battle of the Arno damaged part 
of the tower's upper level. New shakes 
set in and started the tower's slow-mo- 
tion leaning again. 

Early inclinations. The 80-year-old 
tower began life with a lean. Bonanno 
Pisano, who designed it and began con- 
struction in 1174, was more artist than 
engineer. When the first few floors showed 
leaning tendencies, he decided to fix 
things by making the next few tend a 
little in the opposite direction. No one, 
thought Bonanno, would ever know of 
his improvisation. 

But the city fathers did, and fired 
Bonanno. Work was picked up a century 
later by a hunchback, Giovanni di Simone. 
By this time the tower was 10 inches out 
of plumb, so Giovanni added his three 
stories at a compensating angle, too. He 
quit under pressure of critics who said 
they could do without a hunchback tower. 

‘The finishing touches waited another 
century to be put on, this time by an 
unknown architect. Presumably neither 
hunchback nor near-sighted, he nonethe- 
less didn’t match the diameter of the 
rest of the building when he added the 
smaller belfry. 

Falling bodies. That same belfry at- 
tracted Galileo two centuries later. In 
1589 he climbed the winding staircase 
to the top to test his theories on the 
velocities of free-falling objects. He 


it ’round with iron bands—then cross your fingers 


dropped differently weighted balls over 
the side. 

‘That might be reason enough for the 
tower's fame had it not already been a 
tourist favorite. The tower’s tipsy beauty 
has been the city’s chief drawing card 
for centuries, although other Pisan build- 
ings are known to show a certain lack 
of plumbness, too (proof possibly that 
the lean wasn't intentional, as some his- 
torians had thought). 

So stubbornly proud are some of Pisa’s 
old-timers that they refuse to believe the 
tower can fall. Legend helps. Some men- 
tion an earthquake in 1846 when, accord- 
ing to folklore, the tower touched ground 
and bounced up again. 

Others point to favorable winds. The 
tower leans into prevailing Mediterra- 
nean zephyrs, they say, and is buoyed up. 

But the Government Commission for 
Vigilance for the Stability of the Bell 
Tower of Pisa is worried. So far they’ve 
considered a number of schemes. 

‘An auxiliary tower. The University of 
Pisa recommends building a temporary 
steel tower. This would stand next to the 
old one and girdle it with iron bands 
while workmen erected a concrete col- 
umn through the old tower's center. The 
steel tower would then be removed. 

“Cebertization.” A Polish professor, 
Romuald Cebertowicz, has an electro- 
chemical scheme he calls electro-osmosis. 
It’s a means of petrifying a watery foun- 
dation through the action of chemical 
salts. The salts are spread by electrodes 
acting as pumps (cathode sucking and 
anode pressing). The reactions produce 
chemicals that solidify the ground and 
attach it to the building foundation. The 
technique, dubbed “‘cebertization” by the 
professor's colleagues, is being tried in 
Venice where crumbling pile foundations 
have been threatening many old palaces 
on the Grand Canal with watery graves. 

Jack it up! A British engineer, Ford- 
ham Pryke, has suggested jacking up 
the 14,500-ton tower to a safer lean of 914 
feet, then putting in a new foundation. 

While the government weighs the pros 
and cons of these plans, it has definitely 
vetoed others. The Texan tourist’s, for 
example. He was all for removing the 
tower, stone by stone, and setting it up 
on his nice, solid, dry ranch. 


SOARING TO THE TOP of the 179-foot tower are 
the struts that support an inclinometer. Hard) 
tourists (Galileo was one) oan make the clim 
up 293 steps of circular staircase. 


INCLINOMETER, installed at the base of the 
tower, periodically records the lean. Seismo- 
graphs, also installed inside, make ‘round-the- 


clock readings of the tower's every tremor. 


1a 


Spectacular view of Blue Angels team in close wing-to-wing formation photographed by Burns. 


He shoots Blue Angels upside down 


Harry Burns, veteran Grumman flight supersonic single place FL1F Tigers used 
Photographer, has a tricky assignment. by the Blue Angels. It has to be like 

fe shoots the Navy’s supersonic Blue to perform ali the maneuvers of 
Angels acrobatic flying team in color at the Blue ngels themselves. | 
speeds up to 600 m.p.h. His pilot, Lt. Duke Ventimiglia— 

Burns eratty flies upside down to do No.7 man in the Navy team—is so skill- 
the job, His FOF Cougar jet chase plane ful in flying that he aims Burns’ camera 
is the nearest two-seater approach to the directly at wing-to-wing formations as 


Powered stair climber Homemade truck sleeper 

The electrichand truck above cangoup Unlike a standard sleeper rig, this 
gr down stairs with loads of 500 pounds. Crosley body. doesn't block rear vision 
New Design & Development Corp., Lima, from the tractor’s cab. W. R. C. Croley, 
Ohio, uses a GE motor and rubber tracks who hauls house trailers cross-country, 
to, drive it from a 40-foot cord plugged welded a junk-yard body to the truck's 
into a 110-volt outlet. The tracks lock fenders, blanked the windows, installed 
automatically if the power fails. a sheet-iron floor and a mattress. 
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HOW SHOT WAS MADE: Chase plane rolls, puts 
camera in position for shot through canopy. 


they approach their photo rendezvous. 
Burns"'shooting position in the rear cock- 
pit finds him looking straight up through 
the bubble canopy. He hand-holds his 
ress-type camera to prevent vibration 
lur and focuses overhead to keep his 
own plane’s wings out of the picture. 
This requires a slow roll to bring the 
other planes into his finder. At the exact 
moment, Burns clicks his shutter at a 


Full speed to 
the side 


A propeller in the 
bow of Britain’s new 
superliner Canberra 


ental ship sideways in 
either direction. 

The two-bladed pro- 
peller, operated by an 
800-hp. electric motor, 
will provide thrust of 
anywhere from one to 
ten tons, will help or 
replace tugboats, and 
make it easier to dock 
the big vessel. 

The bow propeller 
can be withdrawn into 
the hull when necessary 
for repairs while at sea. 


pel 


Hi 


Pale 


Bq 
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‘CAMERA IS HELD STRAIGHT UP. Canopy is pulled 
back here to show Burns in place with pilot. 


at 


PHOTO PLANE is a two-place F9F Cor 
enough to keep up with crack Navy flight team. 


relatively slow speed. He also used slow: 
to get maximum detail and 

a 
cause the photo plane and the target 
moye at the same speed throughout the 
aerial maneuver. 

To avoid refiection from his plastic 
canopy, Burns biacks it out with masking 
tape, leaving an opening a few inches 
square through which he trains his lens. 


REPORT FROM THE DRIVER’S SEAT By Alex Markovich 
The sassy Austin-Healey Sprite 


IVE HUNDRED sprightly miles of 

winding back roads and high-speed 
tumpikes convinced me that driving the 
diminutive Sprite is, above all else, fun. 
The car's forte is handling: The ride is 
very firm—much like that of the MG and 
Triumph of yesteryear—and steering is 
fast and precise. 

The entire front of the body lifts, alli- 
gator fashion, for full access to the eager 
little four-banger, a mildly souped BMC 
A engine that takes 6,000 r.p.m. in stride. 
The four-speed gearbox shifts crisply, 
but second gear seems a bit low in rela- 


tion to third. The dash, though devoid 
of frills, is fully instrumented, and bucket 
seats give good support in tight cor- 
ners. Plenty of leg room, too. Tilting 
forward the seat backs reveals a small 
trunk area; the lack of a locking trunk 
lid, however, can be a problem. The rear 
of the car, protected only by bumper- 
ettes, makes an inviting target for drivers 
who park by ear. 

‘Though functionalism and easy repair 
are the keynotes of the body design, the 
Sprite’s squat, nearly curveless contours 
grew on me quickly. 


The penny-pinching Triumph Herald 


CONOMY is a prime attraction in 
the Triumph stable’s latest entry. 
‘Though purchase price is somewhat high, 
maintenance should be very inexpensive. 
With only 700 miles on its odometer, our 
test car averaged about 30 m.p.g. in mixed 
driving; a fully broken-in version should 
deliver close to 40 m.p.g. on the open 
road. What's more, no conventional 
greasing is needed, since most of the mat- 
ing metal surfaces are nylon- or rubber- 
lined. 
A surprising 25-foot turning circle 
makes parking a snap, but heavy tire 


scrubbing necessitates use of low or re- 
verse gear. The driver's seat adjusts up, 
down, forward, and backward, and tilts— 
72 positions in all. Interior appointments 
have a frugal appearance and color com- 
bos are gaudy, but floor carpeting is 
well tailored. The doors don’t shut with 
that satisfying thunk; in fact, the one on 
the driver's side closed properly only 
after repeated slamming. Head room 
equals that of most American cars, and 
oversize windows allow lots of visibility. 
The suspension, not quite firm, pro- 
vides comfort and good roadability. 


The eye-catching DKW 750 


ON’T buy a Deek unless you like 
attention. My first day out, a late 
Chrysler followed me into my driveway 
and the driver demanded a look at the 
Lilliputian power plant, The same day, 
a gas-station attendant almost called the 
head shrinkers when I poured oil into 
the gas tank (the two-cycle engine has 
no oil sump; a pint of oil mixed with 
every five gallons of gas lubes the seven 
moving parts nicely). 
The 750 has zippy pickup, and top 
speed and cruising speed both exceed 
70 m.p.h. Fuel consumption: a shade 


under 32 mpg. Idle is rough, and a 
faint, banshee-like whistle (the air in- 
take?) proved disconcerting. A conven- 
tional four-speed H, with all forward 
gears synched, replaces the mixed-up pat- 
tern of the earlier DKW 1000, but shift 
throw remains overly long. Steering and 
handling are tops. The front-wheel drive 
is responsible for one unusual effect: Full 
power through a turn results in tighter 
cornering. A two-pressure economy accel- 
erator, headlight flasher for signaling, and 
low-fuel-level warning blinker are desir- 
able extras. 


Next month: Special section on the 1961 cars, 
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‘AUSTIN-HEALEY SPRITE 

Engine: in-line four cylinder ORV, dis- 
placement 57.82 cu. in; 48 hp. at 5,000 
p.m; maximum torque 52 1b. ft. at 
3,300 rpm, 

Performance: top speed 85 m.p.h.; gas 
‘consumption 28 m.p.g. 


Suspension: front, independent coil 
springs; rear, quarter elliptic teat 
springs. 

Dimensions: wheelbase 80 in.; overall 


Vength 132.6 in; width 53 in.: height 
49.75 in; woight 1,428 Ib. 
Price (P. 0. €.): $1,795. 


A cool fall day, a twisting lane, and a fine-handling car . . . 


TRIUMPH HERALD 

Engine: in-line four-eylinder OHV, dis- 
placement 57.82 eu. in. ; $0 hp.at 6,000 
f.p.m,; maximum torque $0.83 1b. ft. at 
4,200 p.m, 

Performance: top speed 80 m.p.h.: gas 
‘consumption 40 m.p.¢ 

Suspension: four-wheel independent; 
front, coll springs; rear, swing:type 


axle with transverse leat springs and 
radius rods 
Dimensions: wheelbase 91.5 in.; overall 


Aength 153 in.; width 60 in. ; height $2.5 
‘n.; weight 1,680 1b. 
Price (P.0.€.: $2,229-2279. 


The Herald, like the Sprite, has a highly accessible engine. 


OKW 750 


Engine: in-line three-eylinder two- 
cycle; displacement 45 eu. in.; 34 hp. at 
300'.p.m.; maximum torque 47 Ibi. 

at 2,500 r.p.m, 

Jormance: top speed 72 
consuniption 33 m.p.. 

Suspension: front, independent trans- 
verse leat springs; rear, selt-stabilizing 
torsion-arm axle. 

Dimensions: wheelbase 85.63 in.; overall 
Hength 156.9 in.; width 62 in.; height 
‘55 in.; weight 1,499 Ib. 

Price (P.0.€): $1,665-1,708, 


P ph; ms 


complete with pictures, specs, and test reports 
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Airliners That 
Take Off from a 
Parking Lot 


HORIZONTAL FLIGHT 


Ryan Vertiplane lowers Doak rotates the engines: —Piasecki Flying Jeep, low- Hiller tilts wing and en- 
flaps to bend air flow blowing air down for ver- flying, has louvers in fan gines together to change 
down (colored arrows), tical flight, then blowing ducts to guide air flow from vertical to horizon- 
lifting plane straight up air back for level flight for maneuvering tal flight direction 
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Here come the VTOLs—planes that fly up and down like copters, 
forward like ordinary craft. They could lead to flying cars 


By Wesley S. Griswold 


helicopters seem certain to be flying 
into your life soon. None of them 
looks like a copter. Nor do they look 


Piste that behave like beefed-up 


These curious new planes rise straight 
up from the ground, then fly normally, 
and return to earth straight down—gen- 
tly, of course. They will also hover—stand 
still in mid-air. They are called VTOLs 
(pronounced Vee-tols), which stands for 


quite like any airplane you know. Vertical Takeoff and Landing. 
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Vertol tilts both 
wing and engines 
(like Hiller) to 
change direction 


Ryan Vertijet fighter 
takes off from its 
tail, noses over for 
level flight 


Bell uses jet engine, 
deflects its thrust 
with louvers for 
vertical flight 


Ryan-GE Vertifan will fly up on jet-driven 
fans, forward like ordinary jet plane. It is 
still in d stage. Small test versions 
of other VTOLsin drawing have already flown, 
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Doak 16 shows that 
it can be done 


Sequence photos start at bot- 
tom, with VTOL’s ducted fans 
ae to pump air down and 
plane up. It rises strai; 
an elevator until—in mid-ai 
pilot slowly swivels the fans to 
air flow back. Then it 
streaks off level, tie way old- 
fashioned airplanes do, 
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Two pressing necessities mothered this curious flock 
of aerial inventions. 

One need is military. With tactical nuclear warfare 
a menacing possibility, the armed forces want planes 
that can rise or squat anywhere. Airfields make much 
too easy targets. 

The other need for VTOLs is commercial. With 
traffic congesting fiercely in the sky and on the ground, 
airlines yearn to fly passengers from city center to 
city center. This can’t be done as long as planes are 
tied to big airports. 

Helicopters don’t solve these problems. They are 
far too limited in speed, range, and payload. 

The VTOLs now on hand represent a half-dozen 
engineering answers to the question of how to take off 
and land a plane vertically. No one type has won out 
as clearly best. 

Biggest bird in the flock is the X-18, built by Hiller 
raft to prove that a VTOL of transport size is 
feasible. The X-18 weighs 164% tons, is 63 feet long, 
and has a wing span of 48 feet. It got its whopping 
power plant and 16-foot, 6-bladed propellers from 
the granddaddy of all VTOLs, the tail-sitting Pogo 
plane, now outmoded. 

The X-18 has two turboprop engines generating 
11,700 horsepower. Each spins a pair of enormous 
propellers, which counter-rotate. 

At takeoff, the wing of the X-18 is tilted 90 degrees. 
‘Then, with propellers pointed straight up and whirling 
furiously, the VTOL is expected to climb until the 
pilot is ready to ease the wing forward and fly the old- 
fashioned way. 

Hiller’s VTOL has all the usual flight controls: 
elevators for pitch, ailerons for roll, rudder for yaw. 
But in flying straight up or down, there’s no prop 
wash over the tail. The elevators are therefore useless, 
and their place is taken by a little turbojet engine 
(3,400-pound thrust) in the tail. The pilot can angle 
the blast of this engine to keep the X-18 on an even 
keel. He governs roll by running one engine faster 
than the other. And he controls yaw by working the 
ailerons in the down-wash of the propellers. These are 
admittedly tricky maneuvers until a pilot gets the 
hang of them. 

The Hiller plane is only part way through its flight 
tests. A smaller tilt-wing craft, however, made by Ver- 
tol, has already flown vertically as well as horizontally. 

The little Doak 16 is a most promising VTOL, in 
that it has made more than 20 successful transitional 


flights. Built for the Army by Doak Aircraft, this 
plane tilts its propellers instead of its wing. The pro- 
pellers are eight-bladed, four feet long, made of light, 
tough plastic, and enclosed in rotatable ducts located 
at the plane’s wing tips. They are called ducted fans, 
and Doak has been experimenting with them for 25 
years. Ducts increase propeller effectiveness by a star- 
tling amount—as much as 25 percent. 

‘The Doak 16 has a single 825-horsepower turboprop 
engine driving both fans through shafts. The fans can 
be rotated 90 degrees, and for takeoff and landing 
are pointed straight up. 

‘This simple but ingenious VTOL has normal con- 
trols and uses them for horizontal flight. When flying 
vertically or hovering, vanes in the engine tailpipe 
control pitch and yaw. The pilot governs roll with 
vanes in the fan ducts. He moves the plane from 
vertical to normal flight by slowly rotating the fans 
forward until they are level. 

You might think the ducts would increase drag in 
normal flight. Instead, they act as ring wings, and 
decisively improve the plane's performance. 

Piasecki’s Flying Jeep is a radically different ducted- 
fan VTOL. Intended for military hedgehopping it has 
exciting possibilities as the forerunner of a family 
car that can fly. It consists largely of two huge hori- 
zontal ducted fans in tandem, with the pilot-driver 
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VERTIPLANE (DEFLECTED SLIP STREAM) 
‘isk loading: 100-200 b./sq ft. 
Wits 3-5 tb. /ap, 


X18, VERTOL 
(TILT WING) 

disk loading: 
60.100 1/39, ft. 
Wit: 35 10/np. 


(MEDIUM SPEED ~ MEDIUM RANGE + MEDIUM LIFT 


arr, bon Fume EP FAN UT 


ieiant bye. 


Which VTOL is best 
depends on the job 


Conteaalcting requirements 
of types. For 
eHicient lifting lanes juantities 
of air must be moved props 
(helicopter). But to go fast, air 
must be moved very fast (jet). 
How hard propulsion system 
must work is indicated by “disk 
loading”—pressure in the air 
mass that is moved. 


HIGH SPEED 
HIGH RANGE 
LIMITED PAYLOAD (THE PILOT) 


MURDEROUS IMPULSE seems to be driving Mobot 
to strangle its operator. Never fear, he has il 


completely under control, Three TV screens 
show him what Mobot is up to at all times. 


Marvelous Mobot Will Do 
Work Too Hot for Man 


ITH electronic nerves, hydraulic 


muscles, and TV eyes, a robot whose 
arms are quite capable of playing golf 
or snuggling a blonde is ready to live far 
more dangerously than that. Mobot, as 
the remarkable man-substitute is called, 
will soon be at work in Albuquerque, 
N. M., ina radioactive world too “hot” for 


DRIVES LIKE A CAR, though with two 
gearshifts. One at left is for forward and reverse 
movements. One at right steers. Pistol grips con- 
trol Mobot's arms. Pedal is accelerator. 


82 POPULAR SCIENCE SEPTEMBER 1960 


men to enter. The remote-controlled, mo- 
bile robot, built by Hughes Aircraft Co., 
will fetch, carry, take apart, and put 
away irradiated test materials in under- 
ground rooms next to a nuclear reactor. 
It will labor for Sandia Corp. and the 
Atomic Energy Commission at the end 
of a 200-foot leash of triaxial cable. 


BATTERY OF SIGNAL MULTIPLEXERS handles all 
commands from the operator's console to the 
Mobot. More than 100 different commands can 
be sent to Mobot through its triaxial cable. 


Jt can stoop, squat, grow 10 feet tall, 
fetch and carry, handle power tools 


LIKE A BALINESE DANCER, Mobot FOR TOP-SHELF WORK, Mobot’s 
is fantastically dexterous with ‘3 arms can be lifted 10 feet from 
arms and hands, “Shoulder” . 
mount can move three feet side- 
ways, and either arm can do  BASEBALL-CATCHER POSE shows 
anything the other can do. Mobot scrooching as low as it 

can slide on its mast. One TV 

camera watches each hand con- 

stantly. Jawlike hands can grasp 

and arms lift 150 pounds. 


“I’d like to see them make...” 


AN ALUMINUM SAWBUCK that would support a 
chain saw as well as cradle the log. A. sling 
arrangement would allow the saw to swing as 
necessary.—David Hoge, Westford, Mass. 


‘i / pedi 
Mh Nh 


A THIN, MAGNETIZED PLATE to slip under the VARICOLORED FISHLINE with a color change 
cellophane wrap on cigarettes so you could toss every so many feet. Then it would be simple 
the pack on top of your car's dash and keep it _ to tell approximately how much line had been 
anchored.—E. L, Enochs, Glendale, Calif. reeled out.—Peggy Kaluz, Marquette, Mich. 


A CURRYCOMB ATTACHMENT for the vacuum EASY-TO-PULL TUBES for radios and TV sets. 
cleaner, A few passes with this and you could rid A thumbprint impression on each side of the 
a household pet of loose hair or burrs.—Mrs. glass envelope near the top would give you a 
Winifred Maker, Douglas City, Calif. better grip.—C. E. Harris, Odessa, Tex. 
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To this world-famous designer, 
no job is too big—it’s only 
that machines are too small 


By Devon Francis 


EAR Longview, Tex., the other 
N day an automobile driver came 
smack-dab against an irrigation 
ditch in his path. The ditch was three 
feet across and six deep. 
“Think I'll jump the car over it,” said 
the driver. 
“If you do,” said a companion beside 
him, “you'll do it alone.” He got out. 
The man at the wheel backed off, 
threw the car in gear, and charged at the 
ditch. He expressed no surprise when he 
made it. 
The man was Robert Gilmour Le- 
Tourneau. Everybody knows the name. 
It’s painted prominently on the world’s 


LeTourneau: 
The Man 
Who Moves 
the Earth 


HUGE DC MOTORS are used in each wheel fi 
Precise torque, speed. Lighter, more compa 
AC motors power the steering and dump gates. 


conrinven BS 


biggest wheeled vehicles, in use practi- 
cally everywhere. LeTourneau’s earth- 
moving machinery is a common sight in 
Fairbanks and Melbourne, in San Fran- 
cisco and New Delhi, in Oslo and Johan- 
nesburg. 

Seven out of every ten bulldozers used 
by U. S. construction battalions during 
World War II in Europe, Asia, and the 
South Pacific bore the name LeTourneau. 

Only the biggest. LeTourneau mechan- 
ical diggers are at work on the new 
American network of superhighways, 
moving more than 50 tons of earth at one 
gulp. LeTourneau tree-crushers are carv- 
ing farms from jungle land in Liberia 
and Peru. Another kind of LeTourneau 
machine—jumbo-size, _ naturally—stands 
spread-legged in Texas tideland salt wa- 
ter and the Persian Gulf to serve as half- 
acre platforms for oil derricks. A modifi- 
cation of this machine is to be used to 
build a bridge across the strait connect- 
ing the vast lake of Maracaibo and the 
Gulf of Venezuela. 

Bob LeTourneau probably has done 
more singlehandedly to alter the looks 
of the world’s topography with mechan- 
ical tools than anyone else in history. 

Jumping the car over the ditch was 
typical of him. It was 414 miles to the 
nearest bridge. He was in a hurry. He 
adopted what was—to him—the simplest 
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LeTourneau’s machines are colossal 


BIG-TIRED WHEELS, with as little 
as five pounds of pressure, op- 
erate in surf to rescue Navy 
vessels in trouble. The vehicle 
is a landing-craft retriever. 


HUGE LIFT TRUCK with elephant- 
tusk forks handles logs of any 
size. LeTourneau’s first inven- 
tion was somewhat smaller—an 
exhaust cutout for automobiles. 


and quickest solution to the problem. 

All of LeTourneau’s machines reflect 
this elementary approach to design. 
They are gigantic, tremendous, colossal, 
and awesome, but they are also simple, 
When one of his machines for toppling 
big trees kept losing its footing at the 
task, he said, “Attach a spade to it.” 
‘That's the same thing used to anchor an 
artillery piece against recoil. It worked. 

LeTourneau likes to say of himself, 
“I'm only a mechanic.” That’s bosh. His 
associates say he’s a mechanic's mechan- 
ic. That's more like it. LeTourneau is 
a natural, self-taught mechanical and 
electrical engineer, touched with genius. 

He quit school at 14. Today, at 71, 
he is more than a towering personality 
in his field of manufacture. He is also 
one of the last of the industrial titans, 
a special breed of men who fought their 
way to riches by sheer shrewdness, stam- 
ina, and imagination. 

Henry Kaiser, an old-time friend, un- 
derstands LeTourneau because he is out 
of the same mold. Henry Ford the elder 
would have, too. 

Machine philosophy. One credo on 
machine design has stuck with LeTour- 
neau ever since he stumbled into the 
manufacturing business as a young man. 
He quotes it in his just-published auto- 
biography, Mover of Men and Mountains 


and awesome, but they all reflect his simplicity in design 


(Prentice-Hall) ; “The fact is, there are 
no big jobs; only small machines. The 
Panama Canal and the Suez were big be- 
cause they were measured with teams of 
mules and a hand shovel.” 

He proves it. His jungle crusher will 
knock down 1,300 tall trees, each a foot 
in diameter, every hour. The machine 
was built for it. It’s 76 feet long, 25 feet 
wide, 19 feet tall, and weighs 150 tons. 
It can fell trees’ five feet in diameter, 
too. They just take a little longer. 

Known by his thousand-odd employees 


MISSILRY MACHINES 
were, for a time, a com- 
pany product. This one 
carries the Army's Cor- 
poral. LeTourneau nev- 
er uses steel cables to 
transfer power. He says 
gears do a better job. 


at his Longview and Vicksburg, Miss., 
manufacturing plants as “The Old Man,” 
and to his intimates as “Pop,” LeTour- 
neau is no easy man to work for, 

He is out of bed at six o'clock, at his 
desk by seven. Devoted to his job, he 
expects equal devotion from every man 
on the payroll. He drives himself all day. 
Several nights a week he returns to his 
desk for a two-hour stint before bedtime. 
A covey of his engineers has to be on 
hand. They divide up this labor among 
them. 


“whee 
each 


jich steers, contains 360 steel cleats, 
lually welded to the roller. 


convinue> 7 


MAMMOTH GEARS for LeTourneau machines are 
always cut (by acetylene torch) from forgings, 
never cast. Now changing from diesels to gas 
turbines, company is eyeing atomic power. 


“Pop is the only man I know,” says 
his personal assistant, “who kills time 
by working it to death. 

When he isn’t at his desk or drafting 
board at night, he’s at a church service. 
Deeply religious and a lay preacher, 
each year he flies 100,000 miles—half of 
his total air travel—to appear at church 
gatherings. His jungle-clearing projects, 
called missionary-industrial enterprises, 
are nonprofit. 

Rolling his own, LeTourneau’s manu- 
facturing empire, though modest in size 
compared with many corporate giants, 
is complete. He makes everything that 
goes into his machines except the diesel 
engines that power them and the tremen- 
dous tires that they roll on. He even 
makes the molds for the tires. He had 
to, Akron’s rubber companies weren't 
equipped to do it. He makes his own 
steel and shapes it in his own rolling 
mill. 

He welds everything, for extra strength. 
Poputar Science described his welding 
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methods more than 18 years ago—in 
January, 1942. For the same reason, he 
forges, rather than casts, the huge gears 
that drive and maneuver his behemoths. 
LeTourneau machines rarely wear out. 
‘The years just outdate them. 

‘Today’s LeTourneau empire, compris- 
ing 11,500 acres at Longview alone, got 
started quite by accident. 

Forty years ago LeTourneau was an 
earth-moving contractor. He didn’t like 
the equipment available. Tractors had to 
pull scrapers. His machines had to keep 
going back and forth to move a given 
amount of dirt from here to there. Trac- 
tor-plus-scraper proved clumsy, hard to 
maneuver. 

LeTourneau began thinking of a better 
way to move earth. Why not scoop up 
dirt in a big bucket and tote it from here 
to there instead of moving it with a 
blade? It would be far faster. He began 
building his own machines. Other con- 
tractors began buying them. His buckets 
were still tractor-drawn, but he had taken 
a step in the right direction, 

While he was coining money in a 
makeshift manufacturing plant, he kept 
losing his shirt on earth-moving con- 
tracts. Almost consistently underestimat- 
ing the hardness of the rock he would 
encounter, he was always only a short 
step ahead of foreclosure. One job that 
almost broke him was building the road 
from Boulder City, Nev., to Boulder 
(now Hoover) Dam. 

Turning point. One day he took stock 
of himself. He quit moving earth and 
started making earth-moving machines. 
That, and a fat contract with Henry 
Kaiser, was the turning point in his 
fortunes. 

He kept improving his equipment. 


[Continued on page 244) 


CONVERTED BARRACK 
serves for what Mrs, 
LeTourneau calls one of 
the finest homes she 
has had in 43 years of 
meanderings with her 
husband. It stands on 
11,500-acre LeTourneau 
Texas empire, on 

of which blooded Char- 
olais cattle are bred. 


PS PICTURE NEWS 


WITH NO STEERING WHEEL, car in 
foreground at left is kept in lane 
by guidance wire under the road- 
way. Built-in controls pick up sig- 
nals generated by stas car 
ahead. They speed it up, slow it 
down, and maintain safe distance 
m& between it and the car ahead. 


ELECTRONIC ROAD contains contin. 
uous guidance cable and series of 
detection loops under pavement. 
These work on the car’s automatic 
pilot; control speed, starting, and 
stopping; and are hooked up to 
operate road signals as well as 
other safety devices. 


No hands on electronic highway 


Buried under the sate of a quarter- stration this summer two cars sped 
mile-circuit track at Princeton, N. J., is around the track. The lead one—a spe- 
a complete electronic highway-control cially equipped production model—acti- 
system that eventually may lead to a vated the electronic circuit. The other had 
revolution in safe driving. no steering wheel, was operated entirely 

RCA built the highway controls; GM__ by its automatic pilot. It never got nearer 
developed and installed an automatic car fan a safe braking istance from the 
pilot that responds to them. In a demon- _ leading car that set the pace. 


Quick on the trigger 

This electric pistol is so easy to 
fire that the touch of a feather is 
enough to pull its trigger. 

Action is controlled be battery- 

it replaces 

the usual mechanical springs and 
lever. High Standard Mfg. Corp., 
Hamden, , made the .22-caliber 
gun for use by the U. S. team in the 

lympics free-pistol event. 


How atomic trash men handle 
a tough and ticklish job: 


Getting: 

Rid of 
Radioactive 
Rubbish 


COLLECTING RADIOACTIVE GARBAGE: Driver and 
helper double-check cartons of solid waste to make 
sure they are not too “hot” for highway travel. 


LIQUID AND SOLID WASTES are mixed with con- crete that sets as a protective cap. Job is done 


crete, poured into 55-gallon, 18-gauge steel at isolated former cement plant, where drums 
drums. Mix is topped with a layer of clean con- are stored until ready for dumping at sea. 
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|AL AT SEA, hot-waste drums are loaded 
sarge in slanting chutes. Loading takes 


JHE world’s most cautious and 

costly job of trash collection is 

picking up and disposing of atomic 
garbage. 

‘The Atomic Age has produced a kind 
of refuse that can never be casually tossed 
away. Perilous rays of radioactivity dart 
from it like an invisible spark and keep 
much of it dangerously “hot” for years. 

The most deadly atomic wastes are 
collected on Government reservations. 
The least hazardous radioactive trash, 
though millions of times less harmful, is 
still dangerous. It is mostly collected in 
steel drums and concrete boxes and 
drowned at sea, miles from shore and at 
least 1,000 fathoms deep. 

‘Most of the packaged radioactive waste 
that has been buried at sea has been car- 
ried to its grave by the Navy. There are 
a few “hot” trash men who aren’t in uni- 
form, however. 

‘A typical commercial outfit is the Nu- 
clear Engineering Co. Its nuclear-trash 
collectors go about in white coveralls and 
skullcaps, and sometimes in masks. They 
wear film badges and carry pocket dosim- 
eters, for measuring their exposure to 
radiation. Recently I called on that com- 
pany’s chief engineer, J. S. Corbett, to 
find out about his strange business. 

Corbett’s office is in the little town of 
Pleasanton, Calif., a few miles southeast 
of Oakland. From the start of our talk, 
he made it clear that, ticklish as his un- 


a day; dumping cargo (in waters 54 miles off 
San Francisco) needs only 10 mimutes. 


usual trade is, it is by no means perilous. 

“When people hear the word ‘radia- 
tion,’” he said, “they immediately think 
of an atomic bomb. Why, I'd rather ride 
on our van loaded with radioactive waste 
than on a truck carrying gasoline or ex- 
plosives.” 

How dangerous is it? You could stand 
beside the van or follow it with no more 
risk than you'd run by wearing a wrist 
watch with a luminous dial, Corbett said. 

That is, he added, you could if the 
truckload’s radiation’ is under the low 
limit set by the AEC. If it isn't, the 
truck can’t move until the limit is met. 

“You could even park beside one of 


AT ATOMIC DUMP SITE, drift cards are tossed 
overboard to determine pattern of surface 
currents. Weighted at their bases, red-and-white- 
striped cards float like little sails. 


CONTINUED a1 


GRAVEL-FILLED TRENCHES are used to let lic 
waste percolate into dry soil at the Ha 
Wash... atomic-energy plant. Here  perforat 
pipe to carry waste is heing Iaid down. 


MAJOR BURIAL GROUND in the East for solid 

tive waste is Oak Ridge reservation. 

Containers are covered with at least ae feet 
ive acres of land a year are u: 


HUGE CONCRETE-AND-STEEL TANKS are used to 
store extra-hot waste at Savannah River plant. 
Tanks, 85 feet in diameter, 34 feet high, rest on 
steel saucers and six-inch concrete pads. 
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our loaded trucks for hours—which we 
wouldn’t permit, by the way—and receive 
less radiation than you’d get from one 
chest X-ray,” Corbett told me. 

To make pickups, the Nuclear Engi- 
neering Co. sends out two trucks: a 25- 
foot stainless-steel van for solid waste, a 
2,600-gallon tanker truck for liquids. The 
trucks collect hot trash from customers 
who are users of radioisotopes—hospitals, 
colleges, manufacturing plants, labs, 

Solid wastes usually are waiting in 
wooden boxes, fiberboard containers, or 
55-gallon steel drums. They are a mix of 
radioactively contaminated objects, most- 
ly small. They include swabs, paper tow- 
els, mops, lab clothes, broken glassware, 
animal carcasses, irradiated lathe turn- 
ings, tools, and parts of test equipment. 
Even though the containers have all been 
monitored for radiation before the atomic 
garbage men arrive, they recheck them 
with a radiation counter. They can’t 
risk losing their employer's license by 
carrying trash too hot to travel safely. 

Liquid waste is mostly water, a bit too 
contaminated to be allowed to go down 
a drain. It costs the customer plenty— 
from 60 cents to $1 a gallon—to get rid 
of it. Its radioactivity is low-level. One 
cubic centimeter must be 100,000,000 
times less hot than a gram of radium. 

The trucks carry bright signs that 
read, “Dangerous Radioactive Material 
‘They are like a dog’s growls—demand: 
wary respect but not justifying fright 

At Cowell, Calif. is the processing 
plant. It’s a former cement plant isolated 
among low hills. Wastes are mixed to- 
gether with cement and poured into steel 
drums. The mix is capped with 6 to 12 
inches of clean concrete. For this hazard- 
‘ous job of mixing the least desirable con- 
crete on earth, the men wear two pairs of 
coveralls, canvas shoe covers and rubbers, 
plastic gloves, caps, and filter masks. 
Clothing can be worn only once before 
being decontaminated. 

The A.E.C. permits Nuclear Engineer- 
ing Co. to store liquid wastes for as long 
as three months, and solid wastes for 21 
months. Cowell is ideally suited for its 
odd new uses. It consists of four great 
bays, 250 feet long and 30 feet wide, with 
concrete walls 4 feet thick at the base. 
Concrete is a good radiation shield. 

Dumping time comes once or twice a 

[Continued on page 260) 


New Ideas from the Inventor 


Halt Fire Spread. Forest fires are 
usually spread by wind, including the 
draft caused by a fire’s own heat. But 
counter-winds might confine a blaze so it 


Toothbrush Feeds Its Own Paste. A 
toothpaste tube couldn't spread germs 
from brush to brush if each brush fed 
itself from a sanitary supply in the han- 
dle. A piston would force paste through 
a narrow passage and eject it from an 
outlet at the base of the bristles 


could be fought. This recent patent would 
use mobile 100-m.p.h. shrouded fans to 
control the spread. They could be self- 
powered or driven by truck engines. 


Poisoned Nail Fights Termites. The 
insect poison pocketed in the lower end 
of this two-headed nail might help you 
combat wood borers. You’d sink it to the 
first head, pull the exposed one (with its 
sleeve) to break the seal, and hammer 
again to force poison into infested wood. 
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More Inventors’ Ideas 


Retractable Shi Exposes Battery. 
Truck or bus batteries could be checked 
and scrviced more readily if they came 
out to meet the serviceman halfway. With 
a supporting platform fastened to bal- 
anced, parallel arms, batteries could be 
easily moved out of their compartments. 


Mooring Post Adjusts for Tides. A 
float inside this hollow, dock-mounted 
mooring post would rise or fall with the 
tides, so you could tie up snugly at any 
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Wheel Guide: aint Roller. With this 
adjustable guide wheel to help maintain 
a spaced distance, you could use a paint 
roller on a ceiling without streaking the 
adjoining wall, and vice versa. A thumb- 
screw would let you rotate or extend the 
guide-wheel bar to suit the job. 


hour. Eliminating rope slack would sim- 
plify mooring, make it easier to board or 
leave the craft, and reduce the chance 
of fouling or bumping other boats. 


Clips Tell if Baby’s Uncovered. A 
mother would know if or when her infant 
had kicked off a crib blanket that was 
held by these contact-tipped spring 
clothespins. Pulling the cover from be- 
tween the jaws of the clip would close a 
simple battery-powered bell circuit. 


Sonic Saw Cuts Stones. Rocks could be 
cut more smoothly and accurately, says 
this inventor, by vibrating a hatchet- 
shaped cutter at speeds up to 100,000 
back-and-forth movements a second. 
Generated by an ultrasonic oscillator, 
the small but rapid pulsations would pro- 
duce both abrading and splitting actions. 
A water spray would cool the blade. 


Fluid Stilts Raise Man to Job. An air- 
craft or construction worker could walk 
to high-up work areas on these tele- 
scoping hydraulic stilts. Once his legs 
were strapped in, working a valve would 
lengthen or shorten the stilts as he 
stepped from one foot to another. 


hin 
if the address gi 
(hy name and patent num 


ler} in care of the Com’ of Patents 


Archaeologists’ scientific grave-robbing unearths 


TINY CAMERA, called the “Eye 


BURIED ETRUSCAN TOMBS show FIELD WORKERS drill into the 


up as white spots in air photos roof of a tomb. Electrical sound- of Minos,” fits behind the round 


over Tarquinia, Italy. 


RTY miles north of Rome, archae- 
ologists unearth a rare find—a treas- 
ure-filled Etruscan tomb 2,500 years 

old. The find is no accident. An under- 
ground camera told them precisely where 
to dig. 

Outside London, workers comb the 
countryside with what looks like survey- 
ing equipment—tripod and all. At a spot 
where the indicator needle jumps dra- 
matically they dig—and find a 2,000-year- 
old Roman kiln buried below. 

In New York, a physicist teases some 
Mayan pottery in a nuclear reactor. It 
gives off gamma rays. The rays link the 
Pottery to pieces found hundreds of miles 
away, thus mapping an ancient—and un- 
suspected—trading route. 

Archaeology, traditionally bound by 
the luck of the spade in its pursuit of 
man’s past, is suddenly acquiring modern 
tools and techniques that are taking some 
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ings help pinpoint sites. 


of the chance out of the chase. Signifi- 
cantly, besides giving the archaeologist 
vastly improved ways of studying the 
fragments he’s dug up, the new methods 
actually tell him where to dig. 

Scientific grave digging. Take the 
Etruscan tomb. It’s part of a cemetery 
that literally came to light through 
aerial photography. R.A.F. reconnais- 
sance shots taken during World War II 
showed whitish pock-marks on terrain 
outside Tarquinia—a city built on the 
ruins of one of the richest Etruscan towns 
of antiquity. The pale circles, too faint 
to be visible at ground level, were the 
outlines of the lavish tombs the Etruscans 
fancied. The hollowed-out chambers less- 
ened the fertility of the soil and made 
surface plants above them lighter in color. 

The air pictures neatly plotted the 
cemetery but fell short of pinpointing 
individual tombs. Again instruments took 


window in an aluminum tube. 


Etruscan riches 


PEERING at 2,500-year-old tomb 
paintings, viewer triggered the 
camera, got shot at right. 


Of Man’s Past ......... 


Oil drills discovered this ancient tomb 


KING MIDAS’ TOMB? Earth heaped 170 feet of Pennsy used oil-drilling rigs to test-bore 
high covers this huge tomb at Gordion in the the mass. Without this equipment they would 
Middle East. Archaeologists of the University never have tackled the giant mound. 
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Magnetic divining rod 
finds Roman ruins 


HEART OF PROTON MAGNETOMETER is a half- 
pint bottle of water wrapped around wit 
thousand-turn wire coil. Hydrogen protons in 
the water ‘a magnetic field. 


CLOSING IN on a find in English countryside, 
Oxford scientists take magnetometer readings 
off what be an old Roman pottery kil 

its clay still magnetized firing. 
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over. A photometer picked up the differ- 
ences in grass color, while a potentiom- 
eter compared electrical resistances in 
the subsoil: higher where there were air 
spaces or objects inside tombs; lower 
where there was solid earth only. 

Old skull-duggery. Still a crucial prob- 
lem remained. Which tombs were worth 
digging up? Thieves have ticked off 99 
out of every 100 Etruscan tombs, accord- 
ing to Carlo Lerici, the geophysicist 
who headed the Italian team. His ace- 
in-the-hole here was the underground 
camera. A Minox with a high-intensity 
flash attachment was fitted into an alumi- 
num tube. This was dropped through 
a hole drilled from the surface down 
into the tomb roof. Viewers could use 
‘a special periscope to decide if the tomb 
was worth photographing, then remotely 
aim and trigger the camera tube. 

At tomb 53 the camera paid off. Color 
films showed superb wall paintings of 
Etruscans decked out for athletic games: 
chariot-racing, running, discus-throwing. 
One very gory panel even hints at Rome's 
later gladiatorial contests. It shows a 
hooded man armed with a club pitted 
against a savage dog. 

The vogue spreads. While the tiny 
camera has so far been limited to stalk- 
ing the elusive Etruscans (authorities still 
haven't cracked the mystery of who they 
were or what language they spoke), the 
other techniques have spread: In’ the 
craggy desert terrain of the Near East 
air maps are invaluable. At Gordion, 
the city of the fabled (but real) King 
Midas, oil-drilling rigs replaced laborious 
trench-digging in spot-checking _ the 
ground for ruins. If the drill came hard 
against rocks a few feet down, the odds 
were they were piles of stones that had 
been heaped up over a tomb. 

Magnetic detecting, But these pro- 
cedures are not the only new ways of 
finding a “dig.” Scientists at Oxford are 
excited about the “magnetic prospecting” 
technique they used to find that Roman 
kiln. 

The magic divining rod here has the 
impressive name of “proton magnetom- 
eter” and its success has to do with the 
mysterious qualities of baked clay. 

The heart of the P.M. couldn’t be sim- 
pler: a half-pint bottle of water wound 
round with a thousand-turn wire coil. 
The water provides hydrogen protons 


How old is old clay? 
Check its magnetism 


SKILLED HANDS box a paple of, 

moved for centuries. Scient 

veying equipment to mark poll readings 

magnetic north on the sample, Bac! 

the lab, the old clay’s baked-in magnetic 

deen will be checked against the modern 

data, The differences will be used to date the 

time of its firing to within 25 years. 


which gyrate in a magnetic field. The 
kiln provides the field by virtue of the 
strange habits of the magnetic iron-oxide 
particles in the kiln’s clay walls. 

When the clay is cold the particles 
point sluggishly in random directions— 
all but canceling their total magnetism. 
But when heated (up to 1,300 degrees 
in a kiln), the particles line up in the 
direction of the earth's magnetic field 
—and stay lined up after the clay has 
cooled. 

‘When the magnetometer points toward 
such a field the protons in the water 
bottle spin briefly—just enough to gen- 
erate the whisper of voltage in the wire 
coil (about a millionth of a volt) that 
makes the needle jump. 

‘A race against time. The story of the 
first application of the P.M. is a wonder- 
ful account of archaeologists getting the 
jump on progress. “Progress” meant a 
road—to be built leading north from Lon- 
don. The archaeologists knew there were 
Roman settlements in the area and 
needed a fast way to find them before 
earth-moving equipment would hopeless- 
ly chum up the land. Racing against 
bulldozers at their heels, they pressed 
their survey. The results were a triumph. 
The P.M. faithfully ferreted out kiln 
areas which were then set aside for study. 


Since that time the magnetometer has 
chalked up other victories. It’s so sen- 
sitive that it reacts to fields weaker than 
kilns: domestic hearths, houses destroyed 
by fire, old rubbish pits. 

It even senses the very feeble magnet- 
ism of the cold iron oxide in the soil 
itself. Here a happy quirk of civilization 
helps. Man magnetizes the soil. Where 
he lives (and dies) he leaves a layer of 
topsoil enriched by humic acids from de- 
caying animal and vegetable matter. 'The 
acids apparently convert the iron oxide 
to a more magnetic form and thus enable 
the P.M. to sniff out former lived-in 


areas. 

Magnetic dating, too. Once archaeol- 
ogists have set up camp at a dig they 
face the job of dating the findings. Enter 
a magnetometer again—this time with a 
slick way of telling how old clay objects 
are, to within 25 years. (Compare that 
with radioactive-carbon dating which 
counts time in terms of the known rate 
of decay of the carbon 14 isotope. It 
allows a leeway of a couple of hundred 
years.) 

The key to magnetic dating is the 
earth’s own magnetism. It constantly 
changes direction from place to place and 
time to time. Old clay objects have baked 
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How Circuit 


[ fuses, residential circuit breakers 


watch over electric lines to cut off 

power if too much flows. Unlike 
fuses, breakers needn't be replaced, but 
are simply reset by flipping a toggle. If 
the cause of excess current remains, the 
breaker snaps open again. 

Circuit breakers being permanent, no 
spares need be kept on hand. They ex- 
pose no live sockets to unwary fingers, 
cannot be doctored to carry more current 
than they should. Thus many new homes 
are fitted with breakers instead of fuses. 

Earlier breakers depended on the heat- 


‘A CIRCUIT BRE) connected it 
line polices current flowing in 
a panel, breakers look like wall 


Fully magnetic breaker has a built-in hydraulic time delay 


wire coil wound around a 
fluid-filled tube. A movable 


a? se 


the field, 


iron core is held back by a v the spring 

pone: Up to rated current, As motor revs up, its current 
the magnetic field is too draw lessens, and the spring 
weak to move the core. pushes the core back. 


‘3. IF OVERLOAD CONTINUES, 
as when a motor tackles too 
big a job, or if current is 
heavy enough to pull cor 

fast despite hydraulic delay. 


4. ON SHORT CIRCUITS, high 
current in coil creates a field 
so strong it yanks armature 
in before core can budge. 
Armature levers on the roller 
core’s presence at coil e unlatch, letting the spring 
intensifies the magnetic field, contact’ snap open and the 
attracting the armature. reset cam flip back. 


‘STRONG FIELD 


ing effect of the current to trip them. Two 
strips of dissimilar metal fastened to- 
gether, called a bimetallic element, 
warped when heated by the passage of 
excessive current, tripping spring-loaded 
contacts. 

Modern breakers combine thermal and 
magnetic action, or use a magnetic coil 
with a hydraulically delayed plunger or 
core. They are designed to hold under 
temporary overloads, open the circuit if 
an overload continues, and break in less 
than a hundredth of a second in case of 
a short circuit. 


RESET ARM “ON” com. ARMATURE 


6\] 


ATTA 
HAT 


POINTS 
CLOSED 


Breakers Work 


Thermal-magnetic breakers 
respond to two forces 


FASTENED BESIDE THE BIMETAL STRIP in these 
circuit breakers is a piece of iron. Ordinary 
overloads, after a brief delay (enough to 
let a motor attain speed) heat the bimetal 
element (A). Bending, it frees toggle latch; 
the contacts snap open. On big overloads or 
short circuits, the high current in the strip 
surrounds it with a strong magnetic field (B). 
Attracted to the iron piece, it bends as if 
heated, but does so instantly. The contacts 
therefore snap open with no time delay at all, 


NTS, 


Pc 
OPEN 


iim 


SCREWDRIVER set 
in plastic flashlight lens 
puts light where you need 
it when working in dark cor- 
ners. It has interchangeable 
blades—two regular and two 
Phillips. Handle holds 
standard batteries. $2.95. 
Truline Sales Co., 
1158, Studio City, Calif. 
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Batteries 
Run Child’s 
Fire Engine 


Here’s a junior hook-and-ladder that runs all 
day on its own juice. It has two six-volt re 
chargeable batteries and a built-in charger that 
plugs into house current overnight for a new 


PLASTIC CLEANER 
gets rid of grease, dirt, and 
weather stains on_fiber- 
glass boats, from windshield 
to keel, without scratching. 
You simply wipe it on with 
a cloth and wipe it off. 
Pint, $1; gallon, $5.90. Per- 
matex Co., 300 Broadway, 
Huntington Station, N. Y. 


lift. It’s eight feet long from radiator to tiller- 


TWO-FACED TAPE 
has a different kind of ad- 
hesive on each side. They 
won't stick to each other in 
the roll, but stick to almost 
anything else. The new 
Scotch cellophane tape sells 
for 39 cents. Minnesota 
Mining & Mfg. Co., 900 
Bush Ave., St. Paul, Minn. 


reverse speed, and, like dad’s car, needs 
to start it. Price, includ- 
5. Donnan Mfg. Co., 1335 


an ignition ke 
ing freight, $ 
Airway, Glendale, Calif. 


MOWER CLEANER 
is a right-angle nozzle that 
couples to the end of a hose 
and clamps to the skirt of 
any rotary mower. Turn on 
water and power, and the 
swirl washes off cuttings in 
a few minutes. $1.98. Gar- 
bark Engineering, 700 Man- 
chester, Westchester, Ill. 


ELECTRIC FISH SCALER works 
on a car battery through the cigarette 
lighter. You can use it also on 110-volt 


AC by removing the head and flexible 
shaft from the motor and chucking them 
in an electric drill. Six or 12 volts, $19.95. 


Dremel Mfg. Co., Racine, Wis. 


ANGLE PRUNER has 
its shearing head at 45 de- 
grees from the handles so 
you can hold its blades on 
a branch without twisting 
your wrist. It has cushion 
grips and a thumb-flick safe- 
ty lock. “Rocket” pruner is 
$3.25. True Temper Corp., 
1623 Euclid, Cleveland. 


CAR FOUNTAIN 


lets 
you draw hot or cold drinks 


while driving. It fits on the 
dash, works on the car vac- 
uum to pump liquid from a 
picnic jug or vacuum bottle 
on the floor. $10.95; for 
rear-engine, $11.95. Frigie 
Car Fountain, 1301 S. 20th 
Ave., Yakima, Wash. 
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SEAT COOLER creates 
a breeze where you need it 
most in sticky weather. A 
shrouded fan plugged into 
the cigarette lighter blows 
air into the cushion and 


backrest. It works on both 


6 and 12 volts. Price, 
$29.75. Hupp Corp., 1135 
Ivanhoe Rd., Cleveland. 
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AIR-COOLED IRON 
has a vented space sur- 
rounding its heating ele- 
ment to keep the nylon 
handle from getting too hot 
to hold. It is made to take a 
variety of interchangeable 
tips from 25 to 50 watts. 
Handle, $2.50; tips, $1.25 
up. SIDCO, Venice, Calif. 


Pistol to Rifle 
in 10 Seconds 


The action of this .22-cal. combination 
gun serves both pistol and rifle versions. 
Remove the pistol barrel and fit the 
mechanism into the rifle unit, and in 10 
seconds you're ready to fire. To change 
back, reverse the process. No tools are 
needed. The Combo complete sells for 
$64.95. Firearms International 
4837 Kerby Hill Rd., Washington, D. C. 


Corp., 


SNAP-OFF BAGS 
come in rolls. Just pull out 
the tubular polyethylene to 
a sealed, perforated line 
and tear off on the serrated 
edge of the box. Two sizes: 
20 bags 10 by 14 inches, 40 
bags 614 by 8. With ties, 49 
cents. Lion Packaging Prod- 
ucts Co., Hicksville, N. Y. 


TYPEWRITER ERASER is chem- 
ically treated paper. You place it over 
an error, retype the incorrect letters on 
it. This leaves the space clean for the 
right characters. Each sheet can be used 
about 30 times. Another is made for car- 
bons. Package of 12 of either, 39 cents. 
‘Type-Out Corp., 850 Seventh Ave., NYC. 


CARPET ANTENNA iss a flat, flex- 
ible printed circuit for TV and FM that 
you can staple to the attic floor or joists, 
or almost anywhere in the house. You 
can get with it a complete system in- 
cluding wiring, TV and FM amplifier, 
and several plug-in outlets. You can buy 
the antenna alone for $9.95; the whole 
system for $77.70. Jerrold ‘Electronics 
Corp., 15th and Lehigh, Philadelphia. 


WHAT'S 
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CERAMIC FELT lines the firebox of 
an oil burner to improve combustion. 
It’s a flexible blanket of mineral fibers 
that cuts formation of soot and frequency 
of periodic cleaning. You can install it 
yourself, but the burner must be adjusted. 
Kit sells for about $15. Johns-Manville 
Corp., 22 E. 40th St., NYC. 


ADJUSTABLE MITER BOX takes 
a standard hacksaw and cuts at various 
angles. A pin on one of its blade guide- 
posts fits holes set for zero, 71/s, 15, 224%, 
30, and 45 degrees. The cast-aluminum 
box handles wood, metal, and_ plastic 
stock up to 1% by two inches. You can 
clamp it in a vise or fasten it to the 
bench. $5.95. Riverside Enterprises, 7 S. 
Buffalo St., Corning, N. Y. 


NO ANTIQUE, this authentic-looking small-scale model was 
built with spare parts, It develops two horsepower. 


Old Steam 
Tractors 
Never Die 


... they just chuff away 


SWARM of steam engines, belching smoke and 
tooting full-blast, has converged on Rushville, 
Ind., each August for the past 12 years. 

‘The occasion? The annual reunion of the Pioneer 
Engineer's Club of Indiana, which draws dozens of 
entries, some as much as 75 years old. Many are 
perfect restorations, while others, still used daily, 
are modified with automotive parts. A few are newly 
built specials and scale replicas. 

All have one thing in common: They run. 


THRESHING AND SAWING were once the tasks MODEL A FORD CHASSIS plus an assortment of 
of steam engines like this 12-hp. 1906 Russell. other early-auto parts make up this special. 


Steamers of all shapes and sizes line up and prepare to loose a deafe 


SINGLE-CYLINDER 1920 Advance Rumley engine, SPORTING CADILLAC WHEELS, this 1% 
boasting 20 hp., can still saw wood today 1., children Sunday 


It chills trees 

"This huge freezer, large enough to ac- 
commodate a full-grown orange tree, will 
allow the Florida Citrus Commission to 
make controlled studies of the effects of 
cold weather on citrus crops. Tempera- 
ture and humidity are precisely con- 
trolled by a 15-ton refrigerator unit on 
top of the chamber. Insulated side panels 


open like a garage door so the freezer 
can be towed from tree to tree. 


BIRD IN ne NEST, the solid-fuel Minuteman is 


lowered here into a single-hole i at Edwards 
Air Force Base in California. Eight tethered 
shots were fired, all successful. 
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Pushbutton salesman 

A new kind of vending machine now 
dispenses shorts and undershirts to de- 
partment-store customers. It takes cur- 
rency, makes change, and gives you your 
right ‘size—assuming you push the right 
button. Merchandise is on display in 
showcases at either side. The machines 
are made by Universal Match Corp., and 
one of them is getting a trial run at 
Macy's in New York. 


MODEL MINUTEMAN is shown above being raised 
into blast-off position in an HO-gauge railroad 
car built to an early concept. Actual launching 
car is now under construction. 


Minuteman gets set 

America’s newest ICBM, the solid- 
propellant Minuteman, is being lowered 
here into an underground silo in prepara- 
tion for a tethered flying test. The Min- 
uteman is a three-stage missile assembled 
and tested for the Air Force by Boeing. 
It is designed for firing from either a 
single-hole silo [PS, March] or a mobile 
launcher [PS, Aug. ’59]. The first of a 
series of missile-train test runs has bee 
made over tracks of the Union Pacific, 
Western Pacific, and Denver & Rio 
Grande railroads in the West. 


TARGET IN BOMBSIGHT, one of 
the explosive eggs is dropped. 


DIRECT HIT 


Icebergs make 
tough targets 


The U.S. Coast Guard is 
testing the effectiveness of 
bombing to break icebergs 
up before they float into 
shipping lanes. 

big fellow shown 
here in international waters 
160 miles off Newfound- 
land was this summer's 
target. It’s 150 feet high, 
300 feet wide, and weighs 
about 1,000,000 tor 

‘Ther plane: dropped. 20) 
conventional _ 1,000-pound 
bombs in a period of a week, 
scored 16 direct hits, didn’t 
succeed in breaking it up. 


Hands on his harness buckles . 


Parachute release—pronto 


A new quick-release device now lets 
the Army's paratroopers get rid of their 
billowing parachute canopies as soon as 
they hit the ground. It's worked by 
three-step shoulder locks that can’t open 


plane made 10 runs at 800 feet, carried two bombs on 


tered bits of ice chipped Yay explosion "ios in the water. 


PS PICTURE NEWS 


scored on big berg by 1,000-pound bomb. ead 
ich, 


. Army paratrooper lets canopy fly. 


accidentally in the air. When a GI lands, 
he flips two covering clips, presses a but 
ton on each, and pulls open the locks, 
allowing the canopy to fly free. No longer 
does he have to get to his feet, rush 
around to the canopy, and try to collapse 
it while exposed to enemy fire. 
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New Alarm 


Detects Fire 
Before It Starts 


By Paul W. Kearney 


Chappaqua, N. Y., the overheat 

device on an oil burner failed to 
function and the boiler became danger- 
ously hot. Neither flame nor smoke were 
present, but a “nuclear fire detector” in 
an adjoining room was triggered by in- 
visible combustion products. In the 
boiler room itself, a conventional fire 
detector had never gone into operation. 

At a South Portland, Me., factory the 
insulation on a motor winding began to 
smolder. A nuclear alarm summoned the 
fire department by direct connection, and 
the motor was turned off before trouble 
began. 

‘These are just two of the many in- 
stances in which fire was prevented be- 
cause a supersensitive nuclear detector 
provided early warning. How does this 
revolutionary device report fires before 
they actually start, while conventional 
detectors sound an alarm only during 
the later stages? 

Most fire detectors are thermal devices. 
Rising heat activates a thermostatic or 
pneumatic control and sets off the sys- 
tem. Smoke detectors, on the other 
hand, are generally electronic eyes whose 


A" A children’s convalescent home in 
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Early warning often 
makes the difference 
between life and death. 
This nuclear device 
might prevent such 
tragedies as Chicago’s 
LaSalle Hotel blaze 
where 61 died 


invisible beams, when broken by a col- 
umn of smoke, turn in an alarm. The 
important thing to remember is that in 
either of these conditions a fire is already 
under way. 

This one is different. The nuclear 
detector, called Pyr-a-Larm (and made 
by Pyrotronics, Newark, N. J.), utilizes 
the fact that air is made conductive by 
alpha particles emitted by a minute 
source of radium. The air molecules are 
ionized into positive ions and negative 
electrons; when voltage is applied across 
an ionization chamber a small electrical 
current is formed. Products of combus- 
tion entering this chamber also become 
ionized, but because of their relatively 
large size they move more slowly, there- 
by reducing current flow. 

The current is so small that it must be 
amplified to complete an alarm circuit. 
This is done with a specially designed 
cold-cathode tube connected in parallel 
with two ionization chambers. The tube 
contains no filament, and an anode cur- 
rent passes only during alarm. 

As the outer chamber is open to the air 
and the inner chamber virtually sealed, 
any reduction of current in the outer 


chamber increases the voltage at the 
trigger electrode of the tube, causing the 
trigger to activate relays for alarms and 


\ signals. 


‘The control cabinet can of course be 
equipped with contacts for many other 
functions besides the sounding of an 


WIRING DIAGRAM (above): Air mole- 
cules, after entering through a special 
perforated sampling tube, become 
ionized in the outer ionization cham- 
ber (A) and produce a tiny current 
that is amplified by the cold-cathode 
tube (B). A trace of smoke or invisi- 
ble combustion products sets off the 
trigger electrode (C), which activates 
the alarm relay (D). A single detector 
head protects up to 3,600 square feet. 
In case of failure in the unit, a closed 
circuit activates an alarm. 


Locking 


alarm. These include closing fire doors, 
shutting off fans and ventilating ducts, 
cutting off power to malfunctioning ma- 
chinery, turning on emergency or pilot 
lights in strategic areas, and releasing 
fire-fighting chemicals. 


[Continued 
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COMPETITORS RUSH FOR COCKPITS on signal from judges. They will 
roll planes out of line and taxi into position for takeoff. 


College ‘Bomber’ Pilots 


Try Their Wings 


THe sky’s the limit now in college competition. This 
year, teams from 20 schools took part in the annual 
meet of the National Intercollegiate Flying Association. 
Ohio State played host at its own airport—Don Scott 
Field. More than 200 students entered 80 planes, flying 
them to Columbus from as far away as Stillwater, Okla., 
and Bozeman, Mont. Grand winner—for the second year 
in a row—was St. Cloud State from St. Cloud, Minn. 

The meet lasted three days and included four events: 
spot landings under power and dead-stick (with power 
cut), cross-country navigation, and bomb placement. 
“Bombs” were paper sacks filled with lime. 

All of the students learned to fly at their colleges, taking 
regular curricular training courses, with credits toward 
their degrees. Ohio State, for instance, allows five hours’ 
credit. Many of the young pilots will use their experience 
in agriculture and business. Some, with further training, 
may become airline pilots. 


LIME-FILLED “BOMB” is 
dropped on target from 
above. It won't fall 
ht down. The speed 
‘ e plane tae the 
trajectory to put f closer 
to the bull’s-eye (below). 


NEAR MISS IN LANDING as pilot attempts to 
bring plane’s wheels down on field marker. 


Two heads better than one 

The girl with two heads is helping 
Bel a s improve stereophonic radio 
and 

aed upper head is Oscar the Dummy, 
Microphones in his ears pick up actual 
sounds. The lower head belongs to 
Mary Lou Hartig. Her earphones, con- 
nected to Oscar’s mikes, hear what he 
hears, but with a difference: The sound 
relayed to her is’ manipulated (de- 
layed or intensified) to determine how 
she knows which direction it’s coming 
from. She wears Oscar so that minute 
head movements—important in sound 
localization—are transmitted to him. 


ENGINE TROUBLE is checked out by pilot and 
ground crew while waiting for next event, 


JUDGES SCAN SKY during pattern flight. Walkie- 
talkie (left) keeps in touch with tower. 


Four-door convertible 
Here’s a convertible that should be 
easy on passengers getting in and out 
of the rear seat: It has four doors. The 
fancy number was specially built by 
Ghia on a Chrysler Crown Imperial 
LeBaron chassis for President Achmed 
Sukarno of Indonesia. You can get it 
duplicated for around $32,000. 
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Is Noise Damaging: 
Your Ears? 


Noise can be dangerous. A doctor tells you how to recognize 
the peril—before it’s too late—and save your hearing 


By John E. Eichenlaub, M. D. 


OU may, without suspecting it, be running the risk 

of permanent injury to your ears. The odds are greater 

than you think, especially if you work around noisy 
machinery or farm equipment, or you're interested in sports 
that involve gunfire. 

Can you avoid such damage? Probably yes—if you are 
awake to the danger. Here are the facts: 

Sound waves create alternate phases of positive and neg- 
ative pressure that can inflict mechanical damage on the 
inner ear. Wave pressures from loud machinery or blasts 
affect the sound-receiver cells in the fluid of the inner ear. 
Mild injury makes these cells swell and stop functioning 
temporarily. Severe or prolonged injury makes them die 


Wave pressures from ; 
wd machinery or and disappear. : rrr 
Faeroe fog a Most victims of noise damage notice a ringing in the ears 
blasts affect YOu, before they report any loss. The ringing may be in one ear 
or both, and lasts day and night (although it’s often more 
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noticeable in the quiet of the night). It sounds like a con- 
tinuous high note on a violin. 

Patients who acquire their hearing loss abruptly also com- 
plain of a “tin ear” that makes everything sound as if it is 
coming through a cheap radio speaker. Victims of more 
gradual hearing loss seldom notice this change in quality 
of sound, for lack of a recent standard 
of comparison. 

When the quality of a person’s hear- 
ing first drops, tests show normal hear- 
ing in the range of tones used in ordinary 
speech. It is in the relatively narrow 
band of frequencies an octave or so above 
high C that there is severe loss. Further 
damage, however, instead of affecting 
those little-used high pitches, spreads the 
defect down into the speech range. 

Tones used for speech become in- 
volved from the top down, which is par- 
ticularly unfortunate since th yunds that distinguish the 
critical consonants (“p” from “t,” “s” from “ch,” and so on) 
are all in the high-pitch range. Eighty percent of meaning, 
in fact, is conveyed by the high-pitched six percent of voice 
sound. In noise-induced deafness, you lose the power to 
distinguish words from one another very quickly, leaving 
speech a garbled mumble. 

‘The earlier you take steps to protect your ears from 
further damage, the better your chance of escaping this 
condition 

Who is vulnerable? About 
six million industrial workers 
in this country are exposed 
every day to noise that can 
cause ear damage. Operators 
who stand within three feet 
of presses, drop hammers, au- 
tomatic riveters, automatic 
screw machines, looms, wood 
planers, wood saws, and doz- 
ens of other common ma- 
chines frequently suffer from 
noise-induced deafness. Some 
farm machinery and most 
hunting guns make enough 
noise to deafen you. About 
the only major group not ex- 
posed to ear-damaging noise 
(and they'll never believe it) 
are America’s housewives. The 
youngsters make an awful racket, but not a truly ear- 
splitting one! 

With so many sources of ear-wrecking noise, how can you 
tell whether your own hearing is in danger? Experts suggest 
that steady or intermittent noise is potentally dangerous if: 

© It makes your ears tickle or hurt. 

It prevents your understanding speech without cutting 
off machinery or moving away from the spot where you 
usually work. 


Most victims of 
noise damage notice 
a ringing in the ears. 
It is often more 
noticeable in the 
ie of the night. 

t sounds like a 
high note ona violin. 


Tools, such as a 
pneumatic drill, can 
cause ear damage. 
Youngsters make an 
awful racket, but it’s 
not truly 
ear-splitting. 


CONTINUED NS 


© It leaves you with head noises or ringing in the ears. 
© Speech or music seems muffled to you immediately 
after a day’s work. 

For instance, one of my patients recently mentioned what 
seemed an odd fact to him. 

“I leave my car radio on all the time,” he said. “When 
I get off work in the afternoon, I turn the ignition key and 
the music comes on. But I always have to turn the volume 
way up, even though it sounds loud enough at the same 
setting in the morning.” 

Like most people who no- 
tice early signs of noise-in- 
duced hearing loss, this patient 
had only temporary damage. 
A switch to a less noisy work 
place quickly restored his 
hearing to normal. 

A discharging firearm, dyna- 
mite blast, or other literally 
ear-splitting noise gives you 
no opportunity for such stitch- 
in-time action. By the time 
you realize that something is 
“I leave my carradio wrong, your ears may be permanently damaged. Take this 
on all the time. case, for example: 

Whenk Aes A’ young lawyer went hunting with a rather excitable 
turn the ignition key Reighbor. As a partridge started from the brush, the neighbor 
ut the nusiecomes _ threw up his shotgun and let fly. The end of his gun barrel 
oni But. haveste was close to the lawyer's head. Result: a permanent hearing 
turn the volume up.” defect that makes ordinary conversation at more than five 

feet distance (and most courtroom activity) virtually im- 
possible. 

The specially sensitive. Ear damage from noise shows up 
much more quickly in some people than in others. A group 
of airline pilots took hearing tests after four to six thousand 
hours of flying time. The results, corrected for hearing loss 
expected from age alone, showed that three-fourths of the 
men had either no hearing change whatever or only slight 
loss for high pitches. One in 10, however, had beginning loss 
of hearing in the speech range. 

After 10 to 16 thousand hours of flying time, the most 
sensitive 10 percent showed definite hearing loss, with dif- 
ficulty in understanding ordinary conversation more than 
five feet away. If these few sensitive people had dodged 
further noise exposure, their hearing loss might never have 
occurred. 

Unfortunately, you can’t tell ahead of time whether or not 

your ears are extra sensitive. Research workers have tried 

Never put your head for years to devise a test to sort out workers who can stand 

up close to ite loud noise from those who can't. The best they have come 

Houmeinolice Poem up with is a schedule of careful hearing tests for a man’s 

Ieockionry oon y first weeks on a noisy job. If early hearing change indicates 

destroy hearing if noise sensitivity, transfer to a less noisy job usually restores 
you do. hearing promptly. 

How to save your hearing. You can approximate this pro- 

gram for yourself by searching carefully for evidence of ear 

effects as you introduce yourself gradually to intensive noise. 


[Continued on page 242) 
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Chisel-point nozzle 


This fire-hose nozzle, devel- 
oped at a U. S. Air Force base in 


England, punches a hole in the 
fuselage ‘of a crashed plane and 
reaches in to keep its bomb load 


from exploding. 
It can fill the bomb bay with 
250 gallons of water or 1,750 
sallons of foam in one minute. 
itandard nozzles deliver far less, 
and fire fighters using them have 
to break through a plane’s skin 
with axes. The new one is heavy 
iron pipe with a hardened chisel 
point. It has handles to make 
control easy. 


@ 


Ball is phone booth 

The public telephone above is 
installed in a plastic ball. When 
making a call, the girl leans her 
head into the halved bubble to 
shut out surrounding noise. The 
design is being shown at an ex- 
hibition in Stockholm, Sweden. 


PS PICTURE NEWS 


. and is set to drive off to the garage. 


Gangplank wrecker 


Here's a wrecker that takes a disabled car in 
for, repait—piggyback. It has a 16-foot flatbed 
body that slides eight feet to the rear and tilts 
to form a ramp. A built-in hydraulic cable winch 
pulls the car up, and the body then returns for- 
ward behind the cab. In addition, there is a de- 
tachable pulley on the end of the platform for 
hauling cars out of streams, up steep embank- 
ments, and out of ditches and fields. A tow 
bar at the back of the wrecker chassis can tow a 
second car. The wrecker was invented by Joe 
Klosek, proprietor of a Utica, N. Y., garage. 


7 


PS PICTURE NEWS 
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Car goes into garage . . « 


+++ Sarage goes into car. 


Inflatable garage 


This British motorist has no trouble garaging 
his car when he goes on vacation. He carries the 
10-by-12-foot storage unit with him, complete 
with folding floor. The garage, of lightweight 
nylon, is held up by a skeleton framework of tubes 
inflated by a blower powered by the car battery. 
It packs in an 88-pound bundle, can be put up 
by one man in only four minutes. 


He rides the river 


‘The flashy convertible at right 
was further converted by Richard 
B. Cronin of Detroit into a speed- 
boat. He mounted an old Buick 
body on a boat hull and took a 
spin on the Detroit River. 

Shortly after this photo was 
taken, the aquatic convertible 
collided with a brand-new 23-foot 
cruiser and knocked a three-foot 
chunk out of its stern. Only dam- 
age to the Buick was a dented 
fender. 
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Missile helicopter 

The Navy's radio-guided air- 
to-surface Bullpup has acquired 
a new launcher. Besides arming 
fast fighters, the Martin missile 
has now been fired successfully 
from Marine helicopters. 

Hung on a starboard rack on a 
Sikorsky HUS-1, it has been shot 
at ground targets from altitudes 
of 500 to 1,500 feet with no ad- 
verse effect on stability, 

It’s guided by a switch on the 
pilot's control stick, will supple- 
ment assault troops’ firepower. 


Now ... Little Batteries 
Put Power Anywhere 


The new rechargeables are small, lightweight, spillproof, 
and long-lived. They’re making more portables possible 


RIGHT NOW... 


You can get a clean shave in the woods 


PRETTY SOON... 


You'll bring your electric drill to the job 


By Robert Gorman 


EXT month—if you have the incli- 
nation—you can combine World 
Series television with a camping 

trip in the remote backwoods. For large- 
screen, portable TV has finally broken 
free of the electric outlet. 

Self-powered television is the latest 
recruit in a fast-growing army of appli- 
ances that store electricity for hours 
of cordless, convenient use, and are then 
recharged in off hours. You can already 
shave electrically—or take sound movies— 


Or watch television while you row 


Or hear her say, “Look—no cord!" 


while canoeing in midstream. But before 
long you may be able to carry a cord- 
less electric drill to the job. And by next 
year your wife may be doing her vacuum- 
cleaning without trailing cord from room 
to room. Nor will the kids be forgotten. 
Electric toys powered by economical, 
high-energy, long-lasting rechargeable 
cells are on the way, too. 

It’s not just that storage batteries are 
taking over jobs formerly done by dry 
cells. They are opening a whole new 
range of applications. Although a revolu- 
tion in packaged power is in the making, 
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New cells come in odd types: You can get rechargeable 


it may be difficult to recognize because 
it has waddled—rather than leaped—upon 
the scene. Batteries are essential to the 
new developments, even though electron- 
ic advances have stolen the limelight. 

Fewer volts needed. Transistors, semi- 
conductors, and other subminiature work- 
horses have sharply reduced the power 
needed by electronic gear. Compact, 
lightweight equipment can now handle 
a vast number of full-size jobs. Motorola’s 
new fully transistorized TV portable, for 
instance, operates a 19-inch picture tube 
on an input of less than 20 volts at 1.5 
amperes. 

But this achievement would have little 
value without a suitable source of power. 
The five-pound silver-cadmium battery 
pack developed by Yardney Electric 
Corp. delivers the needed current at con- 
stant voltage for five to six hours, It 
can be recharged at least 500 times. 

Rewriting the book. Recent. develop- 
ments have toppled a host of familiar 
rules about batteries. One thing hasn't 
changed, however. Electricity is_gener- 
ated by'a chemical reaction within the 
individual cells of a battery. In a “sec- 
ondary,” or rechargeable, battery, the 
action has to be reversible: The chemical 
process that causes the charge to flow 
out must turn around when a new charge 
is put back in. 

Regardless of its size, the cell of any 
practical battery will develop an elec- 


DYNA-PANHARD ELECTRIC CAR runs at a top 


speed of 48 m.p-h. Prof. Henri Andre, who de- 
signed the car’s battery, is shown above. 
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trical pressure of one to two volts. But a 
larger cell will be able to deliver more 
amperes of current for a longer period 
of time. And by joining cells in different 
combinations, batteries of almost any 
voltage and of widely varying current- 
storage capabilities can be made. 

Electricity can be generated by many 
different chemical combinations. It has 
been known for at least half a century 
that such combinations as nickel and 
cadmium, silver and zinc, and silver and 
cadium are high-energy “couples.” Since 
they are also reversible, they are ideal 
for use in compact storage batteries. 

The big problem—control, The break- 
through in modern rechargeables came 
not from discovering these favorable 
combinations, but from learning how to 
control them. In the past, storage bat- 
teries had to be protected against exces- 
sive charge or discharge, because either 
condition can evaporate water from the 
liquid electrolyte. (‘The electrolyte is a 
kind of messenger that carries the reac- 
tive agents back and forth.) The charge 
or discharge process can also generate 
gases that have to be vented to keep a 
battery from popping its seams. 

Once we learned to live with these 
limitations in the familiar lead-acid car 
battery, it grew easy to overlook their 
importance: A battery's dependence on 
water and air limits it to fixed-position 
jobs in which it isn’t likely to leak or 


UNDER THE HOOD of Dyna-Panhard is a 56-cell, 
256-ampere Yardney silver-zine battery. One 
charge will power the car for 150 miles. 


dries and one-shot wets 


spill. It needs auxiliary equipment to 
regulate the charge-discharge cycle, and 
its useful life depends on periodic service 
and maintenance. 

A rechargeable flashlight. The first 
major step in freeing rechargeables for 
wider use came out of West Germany 
about 10 years ago. A technique was 
developed for limiting gas pressure inside 
a sealed nickel-cadmium cell. In effect it 
stopped chemical action when the cell 
was charged to capacity. A second devel- 
opment protected against the tendency of 
an over-discharged cell to reverse its 
polarity. The results showed up in a 
small, spillproof pocket flashlight that 
could be recharged from any AC outlet. 
It was so immune to abuse that it could 
be recharged at any point in the dis- 
charge cycle, or left plugged in on re- 
charge for days at a time. 

Since then a number of French inven- 
tions have made silver-zine and _silver- 
cadmium batteries practical and spill- 
proof. Partly because of their high cost, 
silver cells show up mostly in military 
or industrial gear: missiles, satellites, 
undersea cameras, torpedo-guidance sys- 
tems. They’re also used in “Hurricane 
Sam’’—the six-foot mechanical and elec- 
tronic stand-in robot for human flyers 
in space-age endurance tests. 

Rechargeable dry cells. American en- 
gineering has refined and expanded the 
European advances—often producing bat- 
teries that defy the old-time classifica- 
tions. For example, the new technology 
has toppled the long-standing distinction 
between rechargeable wet cells and one- 
shot dry cells. The reason: A sealed 
battery doesn’t need, in fact, can’t accept, 
a refill. So it no longer matters whether 
the electrolyte is liquid or not. Limiting 
evaporation has therefore made many 
types of rechargeable dry cells possible. 

One-shot wet cells. Some of the jobs 
now being done by batteries have created 
a need for a cell of this kind. Many bat- 
tery-powered defense items have to be 
stockpiled for long periods of time, yet 
must be ready for action at a moment’s 
notice. But batteries can lose a large 
part of their energy just standing idle. 

One solution has been to seal a liquid 
electrolyte in a separate container inside 
a battery. That way the whole package 


HURRICANE SAM‘S “HEART” is a Silvercel bat- 
tery. In a 1,500-m.p.h, sky-leap from Utah's 
ran the instrue 


Hurricane Mesa, the’ batte 
ments that measured the robot 
well as the transmitter that sent them back, 


reactions as 


UNDERWATER CAMERA shown above also uses a 
Silvercel battery. The 89-pound camera, made 
by Sampson-Hall of Hollywood, can be used at 
depths of 150 feet without pressurization. 


conrinueo 2 


can be stored indefinitely in a dry, un- 
charged condition, Puncturing the liquid 
container instantly turns the separate 
parts into a fully charged battery. 
One-shot rechargeables. Confusing 
classifications further, technologists now 
also need batteries that can be partly 
recharged a few times. The guidance 
system of a missile or torpedo is about 


VANGUARD 
were photogr: 
fore the satellite was 
launched on September 
18, 1959, A standard 
rechargeable _Silvercel 
battery powered instru- 
ments that measured 
solar X rays, environ- 
mental conditions in 
space, and the earth's 
magnetic field. The bat- 
tery also powered two 
transmitters that sent 
data for 89 out of a 
scheduled 90 days. The 
50-pound moon, now 
silent, is still in orbit, 


as pure a one-shot application as you 
could ask for. But too much rides on that 
‘one shot to trust any device that hasn't 
been pretested. So a breed of one-shot 
rechargeables has been developed. Put 
through their paces in advance, they can 
be brought back to full power for the 
pay-off job. 

[Continued on page 264) 


My Most 
Embarrassing 
= Moment 


open ails 
in the spindle was a Y%4” 
formed 


which I had 

into a mixing paddle. With the paddle 

lowered into the paint, I locked the spindle 

and turned on the motor. But instead of the 

rin? belt being set for the slowest speed, as 
had thought—it was set for maximum, 


he shaft whipped the full bucket off the 
faite nad bepan ing it around in front of 
my whitening face. Every revolution smack 

the bucket against the centerpost of the press, 
creating a centrifugal snowstorm of four-hour 
paint. the whirling bucket, T 
Was unable to get to the motor switch until 
at last I found a stick with which to poke the 


toggle. 
When the clatter died, the battered bucket 
was almost empty, most of its contents hav- 


ing done a nice job of beautifying and pre- 

serving my car (naturally a window had been 
open), the inside of my garage, and me. 

A lot of people have chuckled over this 

incident in the three years since it happened. 

ve just begun to see the humor in 

if—Paul Fryar, Canoga Park, Calif. 


it myse 


Do you have an embarrassing shop blunder 
that haunts you? PS will pay $50 for each 
such experience published. None can, be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ave., New York 17, N. Y. 
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By Walter E. Burton 


XING an ailing electric clock is 
Frese: than you may think. Your 

self-confidence may have been shaken 
by previous experiences with a windup 
clock, but you can take courage—an elec- 
tric clock is just a slave unit. 

It doesn't “keep” time—it simply en- 
ables you to read, in your home, a master 
clock at the power station. As long as its 
wheels turn freely and AC current flows 
through a coil inside, an electric clock 
will report the time accurately. There 


continues 123 


Mechanics 
and Handicraft 


SECTION 


How 

to Fix 
Electric 
Clocks 


LISTENING will usually 
{tell you whether to look 
for mechanical or elec- 
trical troubles. Below: 
Phonic-wheel clock drive 
has toothed rotor and 
le pieces. It is started 

by twirling a knob. 


REDUCTION GEAR 
TRAIN 


How to clean and oil open works 


DUNKING is the best way to cle: n works, 
but be sure to remove the coil and dial first. 


How to replace, or perhaps 
salvage, a noisy sealed rotor 


are no balance wheels to upset, no hair- 
springs to get mangled, and no tricky 
escapement mechanisms. 

What goes wrong? You can quickly 
tell whether the trouble is mechanical or 
electrical. Plug the clock into an outlet 
and hold it close to your ear. If you hear 
a steady power-line hum, electrical parts 
are probably okay. Look for mechanical 
troubles: 

@ Interference with the movement of 
the clock hands. 

@ Dirty, gummed, or dry gears and 
bearings. 

@ Frame, 
sprung. 

© Gears improperly meshed. 

A loose crystal or buckled dial face 
will often slow or stop the hands. The 
hands may rub against each other as they 
pass. A sliver of glass from the crystal 
may become lodged between a hand and 
the face. Observe carefully through a 
complete revolution of the hands for pos- 
sible interference. Straighten a buckled 
face; cement a loose crystal; use tweezers 
to bend the hands gently if they rub and 
to remove any foreign particles caught in 
the space between face and crystal. 

Cleaning and lubrication procedures 
will depend on the kind of works you find 
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gears, or shafts bent or 


ae eS q 
WASH AND RINSE with an artist's brush dipped 
in solvent if dunking the works is not feasible, 


MOTOR-MOUNTING 
‘SCREWS 


‘SEALED ROTOR AND 
GEAR TRAIN 


SEALED-ROTOR MOTORS a r to have no mov- 
ing parts. Sealed in oil in the same housing with 
luction gears, rotor spins at 3,600 r.p.m. 


inside. They all have a rotor that turns 
at fairly high r.p.m.s and a gear train 
that drives the hands. The main differ- 
ences are in the design of the rotor and 
the degree to which the machinery is 
sealed inside closed containers. The three 
types are: 

@ Phonic-wheel rotor. These are found 
in the old-fashioned clocks that you 


REMOVE ANY FELT OIL PADS, wash them in sol- OIL ALL WORKING PARTS using a piece of wire 
vent, blot dry, saturate with oil, and replace. to carry one drop to each friction point. 


REMOVE MOUNTING SCREWS and lift off rotor- make a thin place in the housing opposite the 
coil assembly. Push rotor housing from its drive pinion. Break through with a punch to 
niche between the pole pieces. Use a drill to avoid getting metal particles inside the case, 


SQUIRT CLEANING FLUID through hole. Shake it tion rotor unit first so its pinion meshes with 
around, then out, and squirt in oil. Plug hole matching gear. Fit pole assembly on neck of 
with solder or epoxy glue. To reassemble, posi- rotor housing and push it into place. 


conminues 5 


Inside a multiple-shaded-pole motor and enclosed gearcase 


MULTIPLE-SHADED-POLE clock motor has notched 
pole plate with coil underneath. Rotor is thin 
metal stamping with holes or slots in it. 


start by spinning a knob. The works are 
usually unenclosed. 

© Multiple-shaded-pole, _ self-starting. 
Variations of this type are used in a 
wide variety of clocks. In more expen- 
sive ones much of the works, including 
the rotor, will be enclosed. Cheaper 
clocks are often completely exposed when 
the outside case is opened. 

@ Sealed rotor. A small high-speed 
rotor is inside the neck portion of a 
sealed housing. The neck fits tightly in 
a cavity between pole pieces of the field 
coil. 

Cleaning. Best way is to dunk open 
works in solvent; but this is practical 
only if the field coil, dial, and other 
parts that might be harmed by solvent 
can be easily removed. Ordinary house- 
hold solvents can be used, but commer- 
cial clock-cleaning preparations are best. 
Using a two-part commercial cleaner, dip 
the works in the first bath, swish it 
around until the goo is softened, then 
remove and drain. Put it in the second 
bath for rinsing. (Cleaners may be 
bought from jewelers’ supply houses. If 
you can’t find one, Akron’s Jeweler’s 
Supply, Inc. First National Tower, 
Akron 8, Ohio, sells a cleaner and rinse 
for $1 each per quart, plus postage.) 

If stripping the works seems like too 
much trouble, you can still do a reason- 
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REDUCTION GEARS 


OUTPUT SHAFT 
EAR 


ENCLOSED REDUCTION-GEAR HOUSINGS usually 
can be opened, if necessary, by melting the 
solder around the edges of the cover plate. 


ably good job without dunking. Use a 
small artist’s brush dipped in solvent for 
local application. Rinse the same way. 

Lubrication. About the only thing as 
bad for a clock as a dry bearing is too 
much oil. After cleaning, apply a good 
clock oil—sparingly. Experts favor a non- 
mineral type. (If you have trouble find- 
g this, it’s available from Fulcrum Oil 
Co., 1243 Liberty St., Franklin, Pa.) Use 
a straightened paper clip to put one drop 
of oil at a time at the friction points in 
the clock. 

Sealed-in-oil rotors used in GE-Tele- 
chron clocks require different treatment. 
‘The manufacturer recommends replace- 
ment, if the trouble is found to be inside 
the rotor case. GE says the replacements 
are available from local GE clock-service 
stations (recommended factory list price, 
$1.75). Photos show how to remove and 
replace this unit. However, it’s a good 
gamble that you can restore the old one 
by following the p lure shown in 
photos on the preceding page. If it doesn’t 
work, you've lost nothing but time. 

Look for small holes in the soldered- 
on cover of enclosed reduction-gear hous- 
ings. One way to get oil into these is to 
use an empty squeeze-bottle dispenser. 
Place the dispenser nozzle over one open 
hole and use the bottle as a vacuum 
pump to create a suction. At the same 


IF IRON CORE IS MAGNETIZED when cord is 
plugged in, electrical part of clock 
To replace dead coil, remove screws 
end of core and slide the coil off o 


time, apply oil to another hole. Suction 
will draw oil into the gearcase, If this 
doesn’t cure the trouble, unsolder the 
cover and clean and lubricate the works 
as previously described. Be careful to 
apply only enough heat to break the 
solder joint. Overheating may damage 

parts inside or vaporize the oil and cause 
to ignite. 

The crash victims. Probably more elec- 
tric clocks meet an untimely end by being 
knocked off a night table than will ever 
die of old age. If, after cleaning out 
broken glass and straightening the hands, 
such a crash victim groans and grinds or 
refuses to run, chances are: 1) the main 
frame is sprung; 2) the gears are knocked 
out of mesh; 3) the rotor disk on a mul- 
tiple-shaded-pole type is bent enough to 
rub on a pole piece. 

Loosen all mounting screws a_half- 
turn and gently work the frame back and 
forth. This will sometimes relieve minor 
strains that may have been set up by the 
jar. When the wheels turn freely, tighten 
the screws. (If the frame is badly sprung, 
save your time and buy a new clock.) 
Check gears for proper mesh, particularly 
the drive pinion on the rotor shaft. The 
motor may have shifted slightly. Read- 
just for proper mesh and tighten motor- 
mounting screws. Turn the rotor disk 
with your fingers to see if it binds. Bend 


Electrical test is simple—repairs usually easy 


DEAD Cc 
tween pigtail 
first layer of 
and_resolde 


Ri shellac. 


the flange with twe 


ers or pry it gently 
with a small screwdriver if it touches a 
stationary part. 

Electrical troubles. Aside from an in- 
candescent light, an electric clock has 
about the simplest electrical parts of any 
device in your house. There is nothing 
electrical inside but a coil of insulated 
copper wire wound on an iron core. The 
two ends of the coil are connected to the 
two wires in the plug-in cord. 

If, on your initial listening test, you 
heard no hum or murmur, it is likely that 
juice is not flowing through the coil. To 
make sure, hold a screwdriver blade 
almost touching the iron core if it’s ac- 
cessible, or the exposed rotor of a mul- 
tiple-shaded-pole motor. If the coil is 
working, you'll feel and hear the blade 
vibrate. If you feel no pull, look for a 
break or bad connection where the cord 
connects to the coil, where it enters the 
clock case, or is attached to the plug. 

Rarely will the break be in the coil 
itself. Occasionally a coil will burn out 
for no apparent reason. You can spot this 
by charred insulation and smell. External 
coils found in Telechron and phonic- 
wheel clocks are easily replaced. New 
coils cost from 75¢ to around $2. Check 
with the manufacturer of your clock if it 
is the multiple-shaded-pole type with an 
internal coil. 
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HERE COME 
Aluminum 
Boats 

in Kits 


NOW vou can buy an aluminum boat as a 
kit. Your choice ranges through seven 
sizes and styles—from a 7- to a 14-footer, with 
either pram or pointed bow. The smallest 
weighs only 38 pounds, the largest about 85. 

Each kit consists of a hull welded from .052” 
sheet aluminum, preformed seats and mount- 
ing brackets, curved extruded aluminum gun- 
wales, keel and transom brace, cast-aluminum 
comer brackets, and enough nuts, bolts, and 
metal screws to assemble the job. 

Marine bedding compound is used on the 
through-hull fittings to prevent leaks. Pilot 
holes have been drilled in many pieces. Styro- 
foam blocks under the seats make the boat 

ill, screwdriver, small wrench, 
» tools needed 


y Aluma: 
G. P. Manning. 


for $127 or le 
kit Corp,, S 
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A GOOD TRAVELER, the fini 
pram is easy to heft 


44" RADIOTYPE TOBACCO CAN 
‘COUPLING 


Spectacular 
Titles for 


Home Movies 


By James R. Oswald 


surprisingly easy to add a professional flourish 
to your films if you make a few simple acces- 
;. Many of the hand-cranked devices available 
ea jerkily; you'd need six hands to operate them and 
the camera at the same time. The answer is to motorize 
them so they run smoothly without your attention. 
Tiny, inexpensive electric motors are usually avail- 
able in many types from large radio-supply houses and 
war-surplus outlets. For most special effects, you'll want 
the high-torque, slow-speed type that turn at three to 
five r.p.m. and have plenty of muscle for moving things. 
‘These are generally known as display or timing motors. 
All of the devices shown 
here can be used with a 
standard movie titler that 
supports the camera and 
lights, or you can rig up 
your own support. 
Spinning your titles is 
an effective trick. Titles 
mounted on a rotating disk 
start out as a whirling blur, 
then magically slow down 
and stop before you. 
Since it’s hard to stop a 


CONTINUED 


Ge home movies deserve exciting titles. It’s 


WORDS ROLL MAGICALLY into view on this 
revolving drum. It 


ist an old tobacco or 


similar-size can driven by a tiny, slow- 
turning motor, as in the sketch at jeft. 


TITLES SPIN DIZZILY on this ro- 
ing disk ané to rest 
: You 


rightsideup. The tri 
start it upside down, run the 
film backwards. An old electric 
fan turns it. Blades are flattened 


and bolted to a wood disk 
which cardboard circles are a 
tached with peelable cement. 


css 
ant 


PROFESSIONAL-STYLE TITLES 
the camera on this elevator. 


le slowly past 
The titles are 


spinning disk exactly where you want it, 
you use a special technique. 

You start the filming with the disk in 
a stopped position and the title up- 
side down, then run it up to full speed 
and stop the camera. To project the film, 
you turn it end for end and run it back- 
wards so the title stops spinning and 
comes to rest right-side-up. 

On single-sprocket film, it’s necessary 
to reverse the sequence from left to right 
as well as end for end so that the sprocket 
holes will line up right. To allow for this, 
the title must be laid out to read back- 
wards as well as upside down when you 

Im it. 

The whirling trick. For a fast-spinning 
title, you can use an old electric fan, as 
shown here, or any small household 
motor. Another version of the whirling 
trick is to rotate a colorful background 
while the title itself remains stationary. 
In this case, you don’t want the disk to 
become blurred, so you use a slow-speed 
motor—one that goes no faster than about 
four to five r.p.m. 
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printed on a hardboard slide that’s hoisted up- 
ward in grooved tracks by a small motor. 


Cardboard disks with spirals and other 
patterns painted on them can be mounted 
on the motor shaft with hubs made from 
plastic or hard-rubber bottle stoppers. 
Drill the hubs for a press fit on the shaft 
so the disks can be removed and inter- 
changed easily. Cement the hubs to the 
cardboard disks. 

Titles can be superimposed over a 
spinning background either by exposing 
the film twice—once for the background 
and once for the title—or by printing the 
titles on glass or clear plastic and hold- 
ing them up in front of the background. 
One popular stunt is to arrange the let- 
ters of the title loosely on a sheet of glass 
suspended flat over the spinning disk. 
The letters are then blown off the glass 
while the camera grinds away. When this 
sequence is run backwards, the scattered 
letters appear to fly out of nowhere and 
arrange themselves neatly in the proper 
order. 

Titles that roll. The old Hollywood 
practice of making titles roll up the 
screen before your eyes can be duplicated 


MINIATURE HOIST to pull be 
slide up is made of an old 

I attached to a 
high-torque motor. 


Bs 
slow-speed, 


by the home movie maker in two ways. 

Long titles or descriptions of scenes 
can be typed on strips of paper and 
cuinacted tc arevolving drum ase fror 
a large tin can, Two 1” bolts through 
the ends of the can form axles to support 
the can in a wood frame. A tiny motor, 
coupled to one axle, turns the drum at a 
slow, steady four r.p.m. 

For lists of short titles, credits, and 
place names that you want to show in 
large, fancy letters, make an elevator de- 
vice like the one here. The titles are 
printed on a long strip of hardboard 
and are pulled slowly upward past the 
camera lens in grooved tracks. 

‘The tracks can either be homemade by 
grooving wood strips on a saw, or you 
can buy them ready-made, as here, in the 
form of guides for use on sliding-door 
cabinets. 

A small, high-torque motor, fixed to 
a bracket behind the tracks, pulls up the 
hardboard slide by winding a cord around 
a spool fastened on the shaft. The slide 
can be made as tall as you need and can 
be quickly slid out and replaced with 
other slides. 

The motors come with various types of 
mounting arrangements that may or may 
not suit your particular needs. Where 
they don’t, special brackets can be fash- 
ioned from angle irons or heavy sheet 
metal. 


SPOOL IS MOUNTED on the mo- 
tor shaft with a metal hub from 
a toy construction set. It could 
also be drilled and cemented on. 


PULLEY WHEEL and brackets for 
top of hoist are also from a toy 
construction set, but any type 
of flanged pulley will do. 


BOARD ———! WHIRLING WHEEL 
_ like this provides ex- 
| citing backgrounds for 
|| superimposed titles. A 
A ‘iny motor is screwed ti 
the back of a stand 
|| the shaft projecting 
Dl through, as, at left 


SRP.M. MOTOR 


RUBBER OR 
PLASTIC HUB 


designs on them are 
fastened to the shaft. 


REVOLVING 
Disk 


USING THE DISK FLAT lets you lay out titles on 
a sheet of glass supported above it so that both 
are photographed simultaneously. 
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3 


oy Dot 
and W. F. Aldridge 


By Re 
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Centering a Camera on a Tripod 


OFF-BALANCE MOUNTING results when a 35-mm. 
camera has its tripod socket far at the end. 
Camera tends to swivel when you make lens and 
shutter adjustments. A new socket is needed. 


oe ery 


& 


BASEPLATE TO FIT CAMERA can be cut from 4” 

aluminum. Drill hole for knurled thumbscrew 
at one end and attach flanges to both sides. Face 
top surface with felt or thick blotting paper. 


a 


a, 


— 
BALANCED MOUNTING is achieved by drilling 


and tapping a center socket for the tripod screw. 
Attach camera by turning thumbscrew into old 
socket.—Robert Hertzberg, Douglaston, N. Y. 
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("SQUARES 


Boomerangs from Cardboard 

Lay out these boomerangs on thin 
cardboard—such as that inserted in a new 
shirt, After cutting, give a slight opposite 
twist to the arms. Lay one on your open 
palm and flick it sharply into the air 
with the forefinger of the other hand. 
Once you've acquired skill in launching, 
the boomerang will soar into the air, 
circle, and, return to your hand.—Basil 
Jackson, Downsview, Ontario. 


Loose-Handle Repair 

Ane the threads on your screw-in mop 
or broom handle too worn for a tight fit? 
Bind them with cellophane tape before 
turning the handle into its socket. 


>>PAs a “finish” carpenter, I’ve found 
that a half-and-half mixture of kerosene 
and regular machine oil is a good lubri- 
cant for my oil stone or balky handsaw. 
I clean out old squeeze-type plastic glue 
bottles for use as lubricant dispensers.— 
Edgar Blinston, Murray, Utah. 


Mortising with a Drill 

Mortises must sometimes be located 
where cutting is difficult because of knots 
or the danger of splitting. You can do 
most of the work with a drill if you have 
a bit with a diameter equal to the thick- 
ness of the folded hinge. Clamp a steel 
plate to the inside of the jamb and keep 
the bit pressed against it while you drill 
a series of holes as deep as the width of 
the leaves. Remove the guide and clean 
up the mortise with a chisel.—Stephen 
Stresnic, Ft. Lauderdale, Fla. 


Short Cuts 


and Tips 


Keeping Tomatoes 
from Freezing 

Tue arrival of freezing 
weather each fall always 
ruins a lot of almost-ripe 
tomatoes in a garden. You 
can prevent this by piling 
straw or hay closely around 
the plants. This will allow 
the tomatoes to ripen. Open 
the covering a bit when you 
want to pick them.—John 
Krill, North Lima, Ohio. 


>>> You don’t have to make 
a special trip downtown if 
you need a postal card in a 
hurry. Cut your own from 
thin cardboard. The stand- 
ard 3¢ size is 3” by 5:4”. 


TUBE TO 
FUEL PUMP 


Emergency Gas Supply 

Last January we drove over the unfin- 
ished Inter-American Highway to Guate- 
mala. Even in a truck-camper, it’s pretty 
rugged—50 miles to the first town beyond 
Mexico. In this stretch, the gas line broke 
loose at the tank. 

On-the-spot repair was impossible. So 
I detached the flex line at the fuel pump 
and substituted a length of rubber tubing 
fed past the radiator to siphon gas from 
a reserve can, as in the sketch above. 
—Franklin Davis, Santa Ana, Calif. 
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THIS SLIDING FENCE lets you feed the work 


straight into the cutter, making it easy to cut 
full or blind dadoes. To insure a straight cut, 
clamp the work to one of the fence guides, as 


at upper left; it won't shift under the cutter’s 
side thrust. The fence can be made to fit either 
a homemade table, as here, or a commercial 
shaper table attached to the drill press. 


A few accessories put your old tools to work on new jobs 


Tips on Routing 


By R. J. De Cristoforo 


SING a drill press just for dri 

is like owning a convertible with- 
U out ever putting the top down— 
you’re wasting half the joy. Add a few in- 
expensive router bits to your drill press 
and you can turn it into a remarkable 
machine that will do fancy jobs you may 
never have dreamed of. 

Suppose you're building a drum table 
and need a circular groove in the top for 
an inlay. You can cut it by simply rotat- 
ing the top under a router bit chucked 
in your drill press. You can do jobs not 


136 roruiar SCIENCE SEPTEMBER 1960 


possible on any saw, such as cutting 
mortises and blind dadoes. If you want 
some intricate scrolls, a router bit will 
cut them faster and more smoothly than 
even a jigsaw. 

Unlike drill bits, router bits have a 
special ability to cut sideways. When 
you lock a bit in the down position and 
push the work into it, it cuts a groove 
that matches the shape of its blades. 
Many varieties of straight and shaped 
cutters are available. Straight-bladed bits 
are the most common because they pro- 
duce straight-sided grooves, slots, rab- 
bets, and dadoes of various widths. You 


WN 


CURVED GROOVES automatically follow the edge 
of curved pieces with this pointed guide block 
tacked to the drill-press table. As the work is 
moved past the point, the cutter routs a groove 


the same distance from the edge. 


PATTERN ROUTING is a quick way of making 
exact copies of intricate designs. The pattern 
rides against a pin set in the table directly 
below the router bit, as at left above. The work 
is then tacked to the pattern, as at right above. 


N 
38 


CIRCULAR GROOVES can be made by rotating 
the work against a V block tacked or clamped 
to the table. With straight bits, using the same 
technique, you can cut completely through the 
wood to form large holes or circles. 


Since the pattern follows the pin under the bit, 
y motion of the pattern allowed by the pin 
is duplicated in the work above it, For exuct 
alignment, drill the hole for the pin with the 

jer bit to be used in cutting the design. 


with a Drill Press 


5 Rules for Good Routing 


1. Router bits require high speeds to cut 
smoothly. Use the highest drill-press speed 
available—at least 5,000 to 6,000 r.p.m. If 
you have a speed changer, you can go up to 
9,000 or 10,000 r.p.m., but don’t tax the quill 
by going any higher. 

2. Always use a special router chuck to hold 
the bits. Conventional three-jaw drill chucks 
are not designed to take the side thrust of 
router bits, 

3. Always feed the work against the cutter's 
direction of rotation, If you feed it the other 


way, the hit will try to pull the work with 
it and won't cut as well. 


4. When you use a fence, be sure the thrust 
of the cutter, which is in its direction of 
rotation, is toward the fence. This gives a 
cleaner, more accurate cut because the thrust 
holds the work tightly in place. If the thrust 
is away from the fence, it tends to pull the 
work away with it. 


5. Never cut deeper than about 14" at a time 
or it will strain the cutter and result in 
a poor job. Make deep cuts in successive 
passes. lowering the cutter slightly on each 
pass until you reach the desired depth. 


‘CONTINUED 


Jobs you can do witha 
commercial shaper table 


RABBETS are often easier to make this way 
than on a circular saw since both width and 


depth are smoothly cut in a single pass. An 
accessory table and fence are used here, with 
the fence set back to permit the desired width 


of cut. Note that the work is fed (arrow) 
against the direction of the bit's rotation. This 
holds the work tightly against the fence. 


v 


DEEP MORTISES are formed by using a router bit 
to “drill” a series of overlapping holes. The 
rough opening is quickly cleaned smooth by 
moving the work sideways under the cutter. 


SHAPED CUTTERS let you decorate moldings, pic- 
ture frames, and other edges. The fence can be 
adjusted to vary the width of cut, giving a 
variety of profiles from one cutter. 
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How to make an auxiliary routing 


CLAMPED TO THE COLUMN of the drill press, this 
auxiliary plywood table swings quickly into 

lace or out of the way. When not in use, the 
table makes a handy tool shelf. 


BASE FOR THE TABLE can be made of stock two- 
by-fours, V-notched at the rear to fit around the 
drill-press column. Make the base first, clamp 
it tight, and screw the table on top. 


can also buy shaped cutters that will put 
a fancy edge on a strip of wood or auto- 
matically make a difficult dovetail joint. 

For jobs requiring a fixed fence to 
move the work against, you can use a 
commercial shaper table and fence made 
as an accessory to fit drill presses. The 
special table shown here is easy to make 
and has features not found in ready- 
made tables. The sliding H-shaped fence 
allows you to move the work straight into 
the cutter so you can rout across the 
idth of the board, instead of only along 
its length. 

You'll also find the special table handy 


table for your drill press 


NO.7 FLATHEAD 
SCREWS 11° LONG 


9g! x 2 x 24 


SLIDING 
FENCE 


SPACER BLOCK 
CUT TO FIT 


six flathead 
countersunk in the t 
to lie fush. The half 
circle cutout at the back 
a vee table to clear 
¢ column, 


2txa" x17" 


because it does not need to be removed 
when not in use. Two bolts and wingnuts 
clamp it to the drill-press column so that 
it can be quickly loosened and swung 
out of the way when you don’t need it. 

The table shown in the drawing will 
fit the column of any drill press. The 
spacer in the base can be cut to suit the 
particular diameter of your column. The 
top of the table should be made of a 
good, smooth grade of plywood. The type 
that comes surfaced with hardboard on 
one side makes an especially smooth 
table. Coat all surfaces with a resin-type 
wood sealer to prevent warping. 


CLEARANCE 
FOR COLUMN 


tg HOLES FOR ‘ex 64s’ BOLTS, 
WASHERS, AND WINGNUTS. 


A NEAT TRICK TO KNOW: Make a cardboard fan 
to blow chips away as you work. Cut two slits in 


the card to form a loop that slips on the chuck. 
Use tape, if necessary, to hold it on. 


SUPER-BUOYANT RAFT (or boat 
dock or diving platform) weighs 
only 45 Ib., yet can support 
eight persons. It is made from 
10 styrene cases, sealed with 
Plastic tape at the lid joints and 
lashed with plastic rope to a 
wooden frame underneath. 


Remember when 
grocers gave you 
free—and useful— 
wooden boxes? Now 
the old custom 

has a modern slant 


Using Throw-Away 
Plastic Cases 


YVEARS ago, you could get wooden gro- 
cery boxes free, prime material for 
cobbling up anything from a scooter to a 
birdhouse. Now they're scarce. But prog- 
ress has filled the gap with a new kind 
of container. It’s the polystyrene case, 
packed with potentialities all its own. 
Feather-light, waterproof, full of air 
cells, these plastic boxes take to water 


RAISED MOLDED LETTERING can be removed eas- 


ily. Slice it off cleanly with a knife. When 
sanded smooth, the surface can be painted with 
any ordinary enamel or oil-base paint. 
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better than ducks. They’re just the thing 
for floats, buoys, flotation chambers, kick- 
boards, and fun craft. 

‘That foamy plastic is a good insulator 
for keeping heat in or out, is strong 
enough to stand on, and is a cinch to 
work. You can cut it with anything from 
a dull saw to a bread knife, shape it with 
rasp or sandpaper, paint it with enamels, 
sand it to a velvet finish, join it with 
water-mixed glue or cellulose cement. 
(Avoid styrene cement, which forms cavi- 
ties at the joint.) 

Custom-molded styrene packs are now 
used for typewriters made by the Royal 
McBee Corp. Any of this company’s dis- 
tributors having cases on hand will give 
them to you free. Schools receiving new 
Royal typewriters (usually in Septem- 
ber) may have cases to dispose of. The 
purchasing agent of any big office getting 
such machines may be glad to get rid of 
the bulky containers. 

‘Try them for toy and storage chests, 
warm pet beds that need no padding, pic- 
nic coolers and hot-food keepers. Frozen 
foods in a closed case will stay cold on 
long shopping trips, or while you defrost 
a freezer or refrigerator. Keep styrene 
away from high heat and flame; it burns 
about like soft wood, but with more smoke. 


Eight practical ideas for using styrene cases & c 
fo 


—J 


PAINT TARGETS on lids and bottoms of A BOY’S KAYAK or fun float is made by lashing two tape- 
cases for dart games and air-rifle prac- sealed cases to a wide plank with plastic clothesline. 
tice. The little pellets won't ricochet. Virtually unsinkable, it floats either way up. 


FOR TV HASSOCKS and 
foot stools, cement case 
halves together. Paint 
or cover. A wooden back 
can be bolted to wood- 
en strips inside, 


OUTDOOR PLANT TUBS, 
left white or painted in 
colors, stand any weath- 
er. Poke drain holes in 
the bottom, put gravel 
under the’ soil. Wire 
trellises can be stuck 
into case edges. 


TUNNELS AND CLIFFS for model railroads can be HOODS AND BUMPERS for midget motor carts 
made of case halves. Extra styrene, cemented are half or quarter sections of case lids or bot- 
on to achieve realistic contours, is painted and toms. Use washers or straps under the bolt 
planted with model shrubbery and trees. heads. Keep styrene away from the engine. 


MODERN SHADOW BOX 
is made by cutting out 
inside blocks. Back and 
walls may be cut thi 
ner. Sand out  imper. 
fections, install wood 
shelves, and enamel. 


‘COOL WREN HOUSES or 
homes for other gregar- 
ious birds can be two- 
storied, with wooden 
floor and partitions, 
shingle or metal roof. 
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How One Man 
Can Carry 
Big Panels 


NO DANGER OF MARRING: T-handle let ly pick up or 
lay down large panels in a fla 6s sawhorses. 


SLING HOOKS ONTO THE INSIDE of hi avy panels 
shoulder to 
d. It's the brain-child 
reves, Jamaica Estates, N. 


of Ralph 


EAVING around heavy panels of 
plywood and other materials is 
easy by yourself. Here are tw 


ingenious aids that enable one person to 
pick up and carry 8’- and 10’-long sheets 


single-handed. Each has advanta 
The T-handle on the facing page, de 
vised by R. S. Waggoner of Sacramento, 


Calif., lets you sling a 4’-wide panel un 
der one arm. The panel is balanced at 
the center and is easy to support. The 
handle also makes it possible to pick up 
large sheets lying flat or put them down 
without scratching costly veneer. 

Panels too wide or awkward to be 
tucked under your arm can be carried 
in the sling rigged up by Ralph Treves 
of Jamaica Estates, N. Y. This type lets 
you hoist the panel up on your shoulder 
and is ideal where you have to carry it 
high to clear obstructions or stairways. 

Both carriers grip the panels at the 
edges so there’s nothing to mar the sur- 
face. The T-handle should be made ac- 
cording to your own arm length so it’s 
just long enough to reach between your 
fingers and the lower edge of a 4’-wide 
panel. The sling consists of a rope handle 
on two hooks held apart by a wood strip. 
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TWO HOOKS, bent from %4 
are spaced apart by a 1”-square st 
to form the sling. The stick 
ends so the hooks can’t 
between the hooks and coi 
forms a comfortable handgrip. ‘Be 
form them around @ large 

Each hook starts out 9” 
long, has a U-shaped. ‘bend at one end and a 
rounded eye at the other for the rope. 


strap steel, 
18” long, 
notched near the 
off. Clothe 


hooks is e: 
bolt squeezed in a 


Cutting Bottles with 
a Torch. sycaritona. sucher 


Fish bowls, terrariums, bell jars, funnels, and raffia-wrapped 
drinking glasses all can be made from bottles if you know how 
to cut them. Here’s a method that’s nearly always successful 


CLAMP THE GLASS CUTTER at the desired height 
fe anything that will hold it ri 

of wood, chair leg, or bench 

ward as you rotate the bottle against the cut- 
ter to score the glass in a straight line. 


; | 


fe 


ee 


LUFT OFF THE TOP after you hear the tinkling and 


crunching sounds caused by heating. Y 
also be able to see the glass fract 
scored line as you apply the heat. 
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2. 
—B. 


peal THE SCORED LINE with a propane torch, 


iz the bottle slowly. More even heating 
bi the glass can be obtained if you place the 
bottle on a record player. Run it at slowest 
speed as you hold the torch steady 


SHOOT THe EDot b; subbing it over a sheet of 
emery or silicon-carbide paper held or tacked 


to a smooth surface. Round any sharp corners 
with small pieces of abrasive held in the hand. 


‘ging Holes Accurately 

Ever try to drill out a large hole from 
a small one? The drill bit just wobbles 
and ruins the hole. Here’s a way to do the 
job: Drill a hole the size you want in 
scrap wood and clamp this over the 
small hole. It will guide the drill perfect- 
ly. If you also clamp a solid piece of 
scrap under the hole, the edges will come 
out neat and clean with no splintering. 
—Phillip J. Shuler, Acton, Calif. 


DRY-WALL TAPE 


Short Cuts 


and Tips 


Empty Can for 
Extra Brushes 

Wuen I'm painting, I 
tape an empty tin can to 
my paint can. The tin can 
makes a fine place to put 
my brush when I stop work 
briefly. If a smaller brush 
is needed for trim, I keep 
it there, too.—A. Zawistow- 
ski, Coon Rapids, Minn. 


Wire Probes Outlet Location 

In wintnc an old house, you sometimes 
find a stud or other obstruction just 
where you'd like to locate a junction box, 
making it necessary to patch the hole 
you cut in the wall. I use an L-shaped 
wire probe to avoid cutting such unusable 
holes. The 2” leg of the probe is pushed 
through a small hole and rotated to see 
if the area is clear. If not, the hole is 
easily filled —Carl C. Celaschi, Kent, Ohio. 


PLASTER 


SOINT CEMENT——— 


Patching Big Plaster Cracks 
Here's a new way to repair those pesky 
stress cracks in plaster that refuse to 
stay patched. Chip off the white coat 
114” to each side of the crack and embed 
dry-wall joint tape in the recess, using 
dry-wall joint cement. Finish it off as 


WHITE FINISH. 


you would a regular dry-wall seam, sand- 
ing and feathering the edges of the 
cement smoothly. This method works 
especially well on stress cracks because 
the patch remains flexible enough to with- 
stand further shifting. As a builder, I 
know.—James Rouse, Danville, Ill. 
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Earth Auger Beats Spades 

As FAST as two men can move it 
from mark to mark, this power auger 
digs 8’-deep holes for transplanting 
small trees at the Felger Plant Farms 
in Mahoning County, Ohio.—John 
Krill, North Lima, Ohio. 


>PPAN ox metal camera tripod that 
telescopes into a compact package is 
handy for camping. Pull out the legs 
and spread them fully apart to 
straddle the campfire. You can then 
hang the cooking pot from the tripod 
head on a piece of wire of suitable 
length.—Ken Murray, Colon, Mich, 


Tape Keeps Brush Clean 
You’'Lt have less cleaning to do if 
you keep the ferrule and top of the 
paintbrush bristles clean by wrapping 
them with cellulose or masking tape 


before you begin to paint. When 
through painting, strip off the tape. 
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MAKING A 
Compressor 
from a 
One-Lunger 


By Rowland M. Hill 


'VEN though worn beyond useful- 

ness as an engine, any four-cycle 

one-lunger can be made into an effi- 
cient air compressor with little effort. 

After stripping off the blower, mag- 
neto, and carburetor, you have only to 
modify the valving to make the engine 
pump air. This is a simple job. Remove 
the cylinder head and the crankcase end 
and knock out the pin on which the cam- 
shaft rotates. With the shaft removed, 
the valve lifters will drop free. Discard 
the lifters and the camshaft, but drive the 
pin back into position to close the open- 
ing in the crankcase wall. 

Pry the valve springs from the retain- 
ing washers with a heavy screwdriver and 
remove the retainers, thus freeing the 
valves. Lap the valves in their seats with 
fine grinding compound, then clean all 
the parts. Replace the intake-valve spring 
with one light enough to allow the valve 
to open and admit air as the downward 
stroke of the piston creates cylinder 
vacuum. Install the exhaust valve with 
its original stiff spring so that it per- 
manently seals the exhaust port. 

Removing the piston for cleaning is a 
good idea at this point. With the rings in 
place, soak the piston in lacquer thinner; 
then rotate the rings in their grooves to 
free them and clean out carbon. Unless 
cracked, the rings need not be replaced. 
Apply light oil to the rings and wrist-pin 
bearing. Check for looseness when you 
reassemble the lower connecting-rod bear- 
ing on the crankshaft. If necessary, file 
the cap lightly until slight drag is felt on 
the crankshaft when the bearing is tight- 
ened. 

Now's the time to think about the 
drive pulley. A 10” pulley driven by a 
four-incher on the motor should provide 
the right compressor speed. If you have 
facilities for boring the large pulley to 


‘SURGE TANK 
vel MOTOR 


PRESSURE GAUGE 
RESSURE RELIEF 
VALVE 


fit the tapered crankshaft end, do so. 
If not, it may be easier to turn the crank- 
shaft on a small lathe so that it fits the 
pulley. 

Install a check valve in the spark-plug 
hole in the cylinder head to keep air 
pushed out by the piston from flowing 
back into the cylinder. The one used was 
a pressure-relief valve for a home water 
system. Bore out the spark-plug hole, if 
necessary, and cut a pipe thread to fit 
the valve. Now you can assemble the 
engine and add the fittings that will 
make it a compressor. 

To equalize pressure and take the pulse 
out of the air flow, a surge tank is needed. 


TWO VALVES CONTROL AIR FLOW: Check valve 
(below, left) can it at plumbing shop. 
Modify ’it by installing lighter spring and invert- 
ing disk so metal side seals against seat. Safety 
valve shown is valve 


STRIP ENGINE of all 
parts not needed for 
compressing air, includ- 
ing camshaft (above). 


Any small surplus tank will do, or a re- 
frigerator tank can be as shown. 
Connect one tank opening to the com- 
pressor with %” copper tubing. Install 
fittings in the other opening to support 
an adjustable pressure-relief valve, a 
pressure gauge, and a standard air-hose 
connector. For an air filter, bolt a tuna- 
fish can to the carburetor-manifold elbow 
and cover the open end of the can with 
gauze held in place with a hose clamp. 

Mount the compressor, surge tank, and 
a Y-hp. motor on a small dolly for porta- 
bility. The dolly shown was made of 
angle iron and fitted with casters from 
a child’s crib. 


sold by compressor dealers. Other parts needed 
are 10” pulley, surge tank (right), and a tuna- 
fish can bolted on carburetor elbow. Hose clamp 
holds gauze or loosely woven cloth over tin can 
to filter the air that is drawn 


Short Cuts 


and Tips 


Straw Stairway 
for Loading Truck 
One-MAN loading and un- 
loading of farm trucks often 
requires climbing in and out 
with heavy burdens. The 
job can be done without 
strain if bales of hay or 
straw form stairs.—G. E. 
Hendrickson, Argyle, Wis 


>>> THE base of a shattered 
light bulb can be re — 
turned from a socket by 

pressing a large cork onto 4 = 

the glass edges.—Tersuo ' 


Otsu, Vancouver, B. C. 


Reel for Extension Cord 


Tins plywood reel keeps 50 feet or 
more of #14 rubber-covered wire in a 
neat coil and makes it easy to gather up 
after use. The version in the left photo 
and the sketches has a cord folded at 
midpoint and tied to the reel; the halves 
are wound parallel so that equal lengths 
at each end may be unwound together— 
to the exact extension needed. The reel 


é in the right photo has the outlet box 
UNWIND ONLY mounted on it so it’s unwound from the 
epi ngs sn plug end.—G. F. Hengel, Wayne, N. J. 
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Remember how great cigarettes used to taste? 


LUCKIES STILL DO 


and get some taste for a change! 
itt TE Nt Ie ag ac ta 


04. 7.60. 


Short Cuts 
ips 


and 


Tin-Can Strip 
to Hold Tools 

A Firrep tool rack can 
be made from the tin strip 
you wind on a key when 
you open a coffee can. 

Unwind the strip, flatten 
it, and nail one end to a 
shelf edge or one-by-two 
tool board. Hold each tool 
in position and shape the 
tin around it. Nail the tin 
between the tools. Since 
each tool fits only its own 
place, number it or draw its 
outline on the tool board.— 
H.Walton, White Plains,N.Y. [i 
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Square Keeps Saw from Binding 

Wuen making a rip cut, place the blade 
of a try square in the saw kerf. This 
will keep the wood from springing to- 
gether and jamming the saw blade.— 
Daniel Bousha, Jackson, Mich. 


HEADLESS A 
SETSCREW 
(2R€@) F| 
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Permanent Brush Handle 


Finer brushes are likely to lose their 
handles. To replace the original handle 
I use a piece of %” copper tubing, clinch- 
ing it on the wire ends of the brush.— 
William G. Brennan, NYC. 


Attachment Spaces Holes 

Tus easily made divider attachment 
‘saves time and insures uniform hole spac- 
ing along a straight or curved line. It is 
made from a rectangular piece of steel 
and has a slot in one side to accommo- 
date the divider leg. The hole for the 
punch-retaining spring is drilled cross- 
wise before the slot is cut. When clamp- 
ing the divider leg, the block should be 
positioned to keep the punch vertical. 
Be sure the prick punch slides freely. 
The punch is tapped with a light ham- 
mer; the marks must be enlarged later 
with a heavier punch—F. Murray, Chicago. 


Home 
Sant x 
Ideas 


|) SPORTSMAN'S CORNER 
for the Man of the House... PAGE 165 

|») OTHER IDEAS: About fireplaces, 
outdoor living, using glass, many others 

|) CONTEST ENTRY BLANK... PAGE 161 


FREE PLANS 
FROM MASONITE FOR 


—S—S>- 


What a wonderful way to divide a room...and add loads of 

useful fun and stor 
And it’s 80 easy to make. Complete plans show every detail 

ete bill of materials. With easy-to-work Masonite 

, that built-in entertainment center you’ ve wanted 

can now be a reality. 

Only Masonite makes hardboard by the exploded wood-chip 


“DRESS-UP” TIP: For added decorative beauty you can fin- 
ish the walls adjacent to any built-in or create an accent wall 
with Masonite Royalcote cherry or walnut grained panels 
‘They go up in easily handled 16" wide, tongue and grooved 
planks and stay put—with all their good looks—for years. See 
these exciting cherry panels with the exclusive patented clip 
application system at your nearby lumber dealer's. 


‘SEND FOR FREE PLANS 


MASONITE Me 


CORPORATION 


®Merorite Corporation—nanslacterer of quality pane product for building and industry 


Maonite ond Royalcote ore registered trade-marks of Masonite Corporation 


Masonite Corporation 
Dept. PS-9, Box 777, Chicago 90, Ill. 

(In Canada: Masonite Corporation, 
Gatineau, Quebec) 

Please send free plans for built-in entertain- 
‘ment center. 


Name 
Address 


City. 
Zone 


State 
County 


Easy 
Way 

to Install 
Ceramic 
Floor 
Tiles 


‘OU can now put down tiny ce- 

ramic floor tiles as easily as 
asphalt or vinyl tiles. The miniature 
1-by-1” mosaics come bonded in 
9” squares of resilient rubber. 

You need no mortar or grout. 
‘The rubber-backed tiles—like other 
types of resilient flooring—are set 
in mastic that you spread over the 
floor. Sixty-four of the tiny tiles go 
down every time you plop a square 
in place. Once down, the floor is 
ready to walk on. 

The new tiles, called Ceramaflex, 
can be placed on any wood, con: 
crete, or other reasonably flat floor 
above or below grade. The rubber 
gives them a cushion effect under- 
foot and lets them lie flat over 
irregularities. Joints are invisible. 

The squares come in 12 color 
combinations for $1.25 to $1.70 a 
square foot. They can be obtained 
at tile dealers or through the U. S. 
Ceramic Tile Co. 217 4th Street 
N. E., Canton 2, Ohio. 


ome 
mprovement 
a 

H1@AS case seco 


Easy Way to Put Up Walls... 
Easy Way to Add Drawers. 
Easy Way to Cover Counte 
Details of BIG CONTEST... 
Building a Sportsman’s Corner. 
Modern Medicine Chest... 
Ideas for Better Outdoor Living. 
Clever Uses for Flue Tiles.. 
Good Fireplace for Every Home. 
Decorate with Lazy-Tong Grille. 
Tub in a Stall-Shower Space. 
Things You Can Do with Glass. 
Built-In Desk for the Phone. 
Installing a Luminous Ceiling. 
Twin Doors: Better Than One. 


BRESSER Ze aoan 


“Home Improvement Ideas,” pub- 
lished as a supplement to a regular 
issue of “Popular Science,” is de- 
voted exclusively to the physical bet- 
terment of the average man’s greatest 
investment—his home. 


Easy Way 
to Put Up 
Walls 


‘OU can put up a partition wall in as 

little as an hour with new prefab 
panels that fit between floor and ceiling. 
The panels are a 134”-thick sandwich 
with a facing of prefinished, wood-grain 
hardboard on each side and a core of 
rigid insulation board, giving you a com- 
plete wall in a single unit. 

To install the panels, you first nail 
V4y""-by-1%4” plywood strips to the floor 
and ceiling where you want the wall to 
go. Molding strips, nailed to the floor 


WALL PANELS are 
of hardboard, and interlocking ‘edges, Soft ir 
uulation-board ba permits panels to be 


Stapled to furring strips without nails. 
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PARTITION PANELS, finished on both sides 
slipped between floor and ceili Moldinj 
forms. Ushaped channels. to lock ‘the i3¢°thick 

place. They are joined with spline strips 
that lock into edge grooves, eliminating nailing. 


are 


and ceiling plates, then form U-shaped 
channels to grip the upper and lower 
edges of the panels. The panels, 2’ wide 
and §' tall, are joined by 44” spline strips 
that slip into grooves along the edges, 
locking the panels together without nail- 
ing. You just slide one panel after an- 
other into the floor and ceiling channels, 
nail the molding to them, and the wall 
is complete. The floor and ceiling strips 
and splines come with each package of 
panels. 

Matching wall panels also are sold in 
conjunction with the partition panels 
(see the photo at left). These are 5”- 
thick panels faced on one side with 
wood-grained hardboard and backed with 
insulation board. Two wood-grain_fin: 
ishes are available—dark brown and silver 
gray. The system, called Easy Wall Par- 
titions, was developed by the Simpson 
Logging Co., 2041 Washington Building, 
Seattle 1, Wash. Prices are about 95 
cents a Square foot for the partition 
panels and 38 cents a square foot for 
the wall panels. 


pose 2 


Paint blister problem 90% solved 
with new Du Pont LUCITE® house paint 


Resists paint peeling and blistering. Moisture 
blistering, once the homeowner's most: seri- 
ous problem, has been solved. Research proves 
new “Lucite” Acrylic House Paint, used with 
Du Pont Blister-Resistant Primer over bare 
wood surfaces, effectively resists blistering, 
cracking and peeling in 90% of the cases 
tested. And new “Lucite” is equally good 
for masonry. 


Outlasts ordinary paints. Testa also prove 
“Lucite”, applied according to directions, 
can keep your home beautiful 50% longer 
than ordinary house paint. Consider today’s 
painting costs and you'll see how it can save 
hundreds of dollars. Yet “Lucite” costs so 
little more! 


Serves as “Lucite” protective shield. New 
”” is the only house paint made from 
acrylic resin, Because its surface is 
extra-hard, heavy rains wash dirt right off. 
The tough acrylic resins in the finish help 
resist rain, enor, baking wan, son ait, fome, 
mildew and smog. READY NOW .. . in 
whitest white and 16 fade-proof colors. 


Send for booklet, “How to Get Extra Years of 
Beauty from Your Next House Paint Jol 
DuPont Finishes Div., Dept. PS-69, Wilming- 
ton 98, Del. Or ask your DuPont Paint Dealer. 
He's in the Yellow Pages. 


Buy the paint that's worth 
the work...the beauty / 


w ; 
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Easy 
Way 

to 

Add 
Drawers 


SIMPLE CABINET FRAME requires 
only uprights at sides to take the 
new plastic drawer guides. Drawers 
in two heights slide in a series of 
tracks, can be stacked in any order. 


MOOTH-FITTING drawers—the 
toughest job in cabinetmaking—are 
easy with new prefab drawers and slides. 
‘The tricky drawer slides come already 
molded into plastic panels that you just 
cement to the inside walls of a cabinet. 
One-piece plastic drawers are then slipped 
into the tracks and the job is done. 
The plastic guide panels can be ce- 
mented to plywood, plaster, wallboard, 
concrete block—any reasonably flat sur- 
face. Each sheet is 24” high and is di- 
vided into eight tracks 3” apart. The 
drawers are all 1714” deep and come in 
two heights—3” and 6”—and in five widths 
from 16 1/16” to 46 1/16”. There are 
two types. One takes wood fronts of birch 
or walnut; the other has a plastic front. 
The tracks are so arranged that 
drawers of different heights can be com- 
bined in any order you want from top to 
bottom. If you want a cabinet less than 


DRAWER GUIDES are molded into plastic sheets 

that can be fastened to any surface with con- 

tact cement. Sheets can be cut or pieced to- 

gether to give any number of tracks you want. 
sa athe 


24” high, the guide panels can be trimmed 
off in 3” segments. For taller cabinets, 
any number of panels can be pieced to- 
gether—to the ceiling if you wish. 

The new system, calied Stratapanel, 
can also be used for creating flexible ar- 
rangements in storage walls and room di- 
viders. The drawers with built-in fronts 
slide in both directions, so they can be 
opened from either side of a wall. Ad- 
justable shelves and pull-out counters 
can be inserted in the same panels. 

Drawers and slides are both made of 
styrene, so expansion and contraction 
are identical. They are said never to 
bind or warp. Each slide panel costs $3, 
with drawers ranging from $4 to $10 
apiece. Special contact cement comes 
with each package. The parts can be 
bought from Stratapanel dealers or from 
the maker, Robert A. Schless & Co., 
Elizabethtown, N. Y. 


WOOD DRAWER FRONTS come pregrooved to fit 


over plastic lip on the drawers. You just cement 
them on. Drawers with molded fronts are also 
available. The plastic is beige-colored. 


—~ 


BAD's Dustless Finishing Sander is so dustiess 

you ean sand and paint aide by side! Longon 
ht ‘on weight. Attach to any 

jeaner. B&D Sanders from $29.9 


ASK THE EXPERTS! 


Men who work on America’s top construction jobs 
work with America’s top sows—built by Black & Decker! 


‘That same tough dependability, prized on big construc- 
tion jobs, makes a Black & Decker Saw your best choice 
-whether you use it on the job or around your home. 


‘There's extra built-in power, speed, accuracy and ease 
of handling for more work with less maintenance. Ask the 
experts, they'll tell you to put your money on B&D! 
Choose from five great models—from 64" to 9% " blade 
diameter. Priced from $49.95. For free power tool cat- 
alog. write: THE BLack & Decker Mrc. Co., Dept. 
E-090, Towson 4, Maryland. 


WORLD'S LARGEST MAKER OF 
PORTABLE ELECTRIC TOOLS 


Easy Way 
to Cover 
Kitchen 
Counters 


WHERE YOU WANT A BACKSPLASH, new method 
saves time and work. Counter and backsplash 
strip are laid out flat, side by side, brushed with 
cement, and covered with flexible vinyl. 


BACKSPLASH IS BENT at right angles to the 
ome after cement has set, and a %"-by-™4" 

gap between the two 
hoards ta lock them in a rigid L shape. 


ONE-PIECE COUNTER TOP is now ready to install. 
Vinyl, put on oversize, is now trimmed at ends 
as shown, At front and back edges, overlap was 
curved around and cemented out of sij 


COMPLETE kitchen counter top can 

be covered in a few minutes by a 

new method devised to speed home in- 

stallation. The tricky jobs of joining the 

counter to the backsplash and finishing 

off the edges are eliminated by the use 

of a flexible vinyl covering that bends 

easily around edges and corners, making 
trim, one-piece joints. 

To make a backsplash, you lay a ply- 
wood strip for the main counter against 
a 4”-wide strip for the backsplash and 
cover both with a single piece of the 
flexible vinyl, using contact-bond cement. 
In five minutes, when the cement has set, 
you just bend up the backsplash strip to 
form a 90-degree angle and lock it in 
place with a filler strip nailed on in back. 
If you prefer a counter without a back- 
splash, the vinyl can be run across the 
top and up the wall—all the way to the 
ceiling if you want—in a single piece. 

The method was devised by the Arm- 
strong Cork Co., of Lancaster, Pa., for 
use with its new vinyl covering called 
Counter Corlon. The vinyl comes in rolls 
30”, 42”, and 6’ wide and can be used to 
cover shelves, walls, bathroom vanities, 
and table tops, as well as counters. The 
seamless, one-piece angles are water- 
tight and easy to keep clean. Four color 
patterns are available—beige, white, 
green, and pearl. Prices are said to aver- 
age less than rigid plastic toppings. 
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wash-and-wear wa//s anywhere! 


You can remodel a room in a weekend with this new fully- 
finished paneling that provides almost unlimited deco- 
rating possibilities, Six exclusive Trendwoods—Danish 
Birch, English Oak, Swedish Cherry, Italian Cherry, Swiss 
Walnut, American Walnut—are styled by American Color 
Trends for any interior, any decor. And Marlite with its 
baked melamine plastic finish needs no painting or further 
on; resists scuffs, stains, dents. An occasional damp 
cloth wiping keeps Marlite new looking for years. Before 
you build or remodel, see your building materials dealer, 
or mail coupon below. 


of Mesoni 


Morlite 
Dept. 926, Dover, Ohio 


Nome. 


PLAN K. . . beautiful Trendwood” paneling for 


Eoch tongued-end-grooved plank (16” 
x 8 x 4") goes vp over furring sirips 
fot existing walle without must oF fuss. 


Corporation, 


plastic-finished paneling ia 


Gry 


Stove 


; 
1 
es ® ' 
1 Prease send full-color building and remodeling 
Marlite {crc 
| 


ANOTHER QUALITY PRODUCT OF MASONITE* RESEARCH 


HOME IMPROVEMENT 
TS NO PUZZLB vies so: iste aivestage o 


the know-how, equipment and products your local Lumber Dealer makes avail- 
able to you with every visit! Fall-Time is Fix-Up Time and your local Lumber 
and Building Materials Dealer's one-stop, Do-It-Yourself Headquarters will pro- 
vide you with the ready advice and job estimates to start you on your Home 
Improvement Program. 

The National Retail Lumber Dealers Association represents your neighborhood 
Lumber and Building Materials Dealer who stands ready to serve you with the 
finest quality, most modern materials avail- 
able to home owners today. NRLDA keeps 
your dealer constantly aware of new ma- 
terials and methods that are continu- 
ally developed to save you money and 
repair bills. Your local Lumber Dealer's 
services will help you to select, esti- 
mate and buy materials that pro- 
duce efficient, economical and 
comfortable living. 

Your dream home of yester- 
day can be a reality today 
with the aid of your local Lumber_ 
and Building Materials e 
For Tools, Equipment, M 
Advice and Courteous Servi 
pays YOU to see your local Li 2 
or Building Materials Dealer Now. ~ 


NRLDA 


National Retail Lumber Dealers Association 
18th & M Streets N.W.. Washington 6, D.C. 


THE 1960 POPULAR SCIENCE 


“HOME IMPROVEMENT 
HOLIDAY’ CONTEST !! 


YOU CAN ENTER NOW 


Submit a brief description (not to exceed 50 words) and a photograph or sketch 
of any home improvement project completed on your home between December 
Ist, 1958 and November 30th, 1960, when the contest closes. All projects completed 
within the specified two year period are eligible, whether you did the job yourself 
or not, however, the written contest entry itself must be your own work submitted 
in your name, The project must have been completed while you were the occupant 
of the home or apartment. Use the official entry blank below. The name and ad- 


dress of your local Building Supply or Hardware dealer must be filled in on the 
blank or the entry is void. 


‘All entries will be judged by The Bruce, Richards Corporation, an independent 
judging organization, according to how well the project answered a specific require- 
ment and the project's overall inventiveness. All projects are eligible no matter how 
small. Writing ability and quality of the photograph or sketch are not significant, 


Prizes will be awarded on the basis of retail value. Only one prize to a family. 
decisions are final, In the 
and contents become the 
Property of Popular Science Publishing Company, and none will be returned. Win- 
ners will be notified by mail and a complete list of winners will be published in 

. POPULAR SCIENCE Monthly. 


is open to anyot 
of Popular Science Publishing Co. and thelr fam 


Mail entries to: 
Home Improvement Holiday Contest 
Box +600 New York 48, New York 


All entries must be post marked by midnight, 
i November 20th, 1960 and received by December 


a: soabe: to attach your project photograph or sketch 
Bu eRe sheet of paper! 


NAME. 
| ADDRESS. 


cITy. ZONE___STATE. 
Your Building Supply or Hardware Dealer is: 


- CITY. ZONE. STATE. 


(Use separate paper with coupon attached if extra space is needed.) 


Contest subject to federal, state and local regulations. 


L. Ml SEE NEXT PAGE FOR VALUABLE PRIZES=> 


WIN-WIN-WIN-WIN-WIN! 


GRAND PRIZE 


ROUND TRIP TO RIO 
VIA VARIG JET 

A fabulous seven day holi- 
day for two in glamorous 
Rio de Janeiro, Brazil via 
Varig. Winners will be 
guests of the plush Hotel 
Gloria—round trip jet fares 
from New York — hotel, 
meals, sight-seeing trips. 


FIRST PRIZE 


LARK SEDAN 
Step out in front with the 
STUDEBAKER LARK. 
Here’s the 2-door sedan Ali 
‘America wants . .. and it can 
be yours. For economy of 
operation, for ease of per- 
formance, for features that 
put you far out front — it’s 
the LARK! 


2a pd 2 DeVRY SCHOLARSHIPS r 
id " Two DeVRY Tech Schol: 

ships in Electronics for 2 2 STANLEY TOOL ASSORTMENTS 

lucky winners. Your ch Here's the opportunity to 

it have the, tools you've always 

in the Chicag ed. Make your own se- 

Laboratories, or a complete Tection from the STANLEY 

home study program. Compe- HAND TOOL and STAN- 

tent, experienced instructors LEY ELECTRIC TOOL Cat- 

ason wh alogs. Select $250. worth in 

tes do so weil hand tools, $250. worth in elec- 

tric tools by STANLEY! 


run. Another ‘outstanding 
delen by HARLEY-DAVID- 


4SEE PRECEDING PAGE FOR ENTRY BLANK 


300 FABULOUS PRIZES 


4 SETS OF 
ENCYCLOPEDIA BRITANNICA 
The world’s greatest 
treasure house of know!- 
edge. Equivalent to a li- 
brary of 1,000 books. The 
Encyclopedia Bri 
is virtually essential in 
‘every home where edu- 
cation is valued and re- 


5 SHOPMATE RADIAL ARM SAWS. 
SHOPMATE New Radial 
Arm 7” Saw brings you all the 
cuts and accuracy of a radial 
saw plus the flexibility of a 
portable saw. It features sim- 
ple, practical and accurate ad- 
justments, with a crosscut 
city of 16” on 1” board, a 


rip cut capacity of 25%” 
spected, outboard! 


8 BLACK & DECKER 3% 75 BERNZOMATIC 
HEAVY DUTY-ROUTERS CARRY-ALL TORCH KITS 

BLACK & DECKER brings BERNZOMATIC brings you 
you the fast, accurate, power- their famous Propane ‘Torch 
ful % H.P. Heavy-Duty Rout. complete with an all-pur- 
er. It's the most versatile of metal carrying case. It 
woodworking tools, assuring includes cylinder, pencil burn- 
professional results. This com- er unit, utility burner head, 
plete kit by BLACK & soldering tip, flame spreader 
ECKER features 6 of the and flint spark-lighter. It's 
and useful bits. ready for action anywhere, * 


20 PORTER-CABLE SANDERS 
Here's the PORTER-CABLE 150 SWINGLINE STAPLE 
Finishing Sander for star per- ‘GUNS 
formance! Orbital motion lets High - compression). Bis: 
Son prcapeL or olemeaee 8: ple, Gun, with exclusive 

ts ig i uilt-in staple extractor, 
tor-driven, exclusive gear iene Erotic 
transmission, simple abrasive rite home too 
changes, perfectly balanced bY. she wads Jacgest 
fand lightweightjust a few of manufacturer of staplers 
the features in this PORTER- for home and office, 
CABLE Sander. 


50 SOUTHERN SCREW 
“DO-IT-YOURSELFER” PACKAGES 
For the do-it-yourselfer 
SOUTHERN SCREW COM. 
PANY makes-up a “package” 
‘of wood screws, sheet metal 
screws and stove bolts in var- 
ied sizes. It’s the handymai 

‘help yourself” kit . . . with It's easy to read, easy to 
SOUTHERN'’s accent on handl "for 
quality, 


100 WHITE LUFKIN i 
STEEL TAPES 

This Banner Tape is the 
first choice of artisans in 
every building trade 
Home-ownet too, the 
appreciate the quality 
features of Lufkin Tapes 


4 SETS OF 200 RAY-O-VAC NITE 


VANDERBILT TIRES 
Set of four (4) V-120 
Premium VANDER- 
BILT TIRES, Now Sev- 


Grip Sel 
keene 
Jon, Miracle Tyrex Cord; 
Black & Whitewall. 


HAWK HEADLITES 
Your hands are always tree 
with t 
HEADLITE, compl 
battery and belt carrying case. 
‘Whenever you need iwo hands 
ready. the RAY-O-VAC NITE. 
HAWK HEADLITE becomes 
your indispensable compan- 
ion for “the light touch”. 


50 SETS OF WOLVERINE 
BOOTS AND GLOVES 
WOLVERINE . presents 

“the perfect pair 

pair of field boots, ‘and 
a pair of work gioves. 
The WOLVERINE 
boots feature light- 
weight, waterproof con- 
struction . . . the gloves 
have built-in WOLVER- 
INE. wear-ability. 


25 MILLERS FALLS 
#1144 Nylon Safe-T-Drills 
An all new shock-proof 
drill housed in rugged 
DuPont Nylon... for mod- 
ern all around use. Light 
weight—plenty of high 
speed power for all drill 


Contest prize arrangements by Marden-Kane, Inc. 


At home or in school, tomorrow's craftsman soon learns 


“ET, FOR TOMORROW'S CRAFTSMAN STANDARDIE 

23 1 the value of using USA-made tools and components. He ON SOUTHERN 
is quick to recognize that dependable quality is as FASTENERS 

important as the know-how required. 


Whether you are instructing your son, your neighbor or your students in 
the fine art of craftsmans!| be sure you have on hand the right size 
Southern screws to do the right job. Stock up now on each of the popular 
sizes, head styles and finishes you need. Be sure to specify “Southern 
Screws’ in the tough, soil-resistant boxes bearing the copy- 
righted “EZ to CO” label. Remember: only a screw holds like a 
screw, so standardize 100% on Southern screws. Buy ‘em by 
the box instead of the dab,—you'll save time and money! 


Sold of leading retail lumber dealers ond hardware stores. 
WOOD SCREWS © STOVE EOLTS © MACHINE SCREWS © MACHINE SCREW NUTS © TAPPING SCREWS © CARRIAGE BOLTS © DRIVE SCREWS 
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Sportsman's 


Corner 
for the 
man of the house 


ERE’S a new concept in 
home built-ins—a sports- 
man’s corner that stores 

and displays all the trappings of 
a_ hunter-fisherman. It can be 
placed attractively in any room 
in the house. For the first time, 
in this Poputar Science design, 
you have a place where you can 
keep valuable equipment and 
work on it at the same time. 

The sportsman's corner was de- 
signed by hunting and fishing 
experts to meet the needs of out- 
doorsmen and styled by furni- 
ture experts to satisfy the re- 
quirements of the home. You 
don’t have to store highly prized 
gear in a damp cellar or have a 
separate room to show it off in. 
The slim built-in can be tucked 
into the corner of a living room, 
dining room, playroom, even a 
bedroom. 

Rods and guns are held in 
handsome display racks. Reels, 
tackle, ammunition, and other 
gear are hidden in cabinets. The 
long table provides, in effect, an 
upstairs workshop that will give 
you hours of pleasure on be- 
tween-outings jobs like fly tieing, 
rod winding, reel oiling, and gun 


A DEN IN A CORNER, this handsome 
built-in provides a place to work, safe 
storage for your prized equipment 
(and in view where you can show it 
off), and a rack for your favorite 
magazines, Fishhooks, knives, and am- 
munition can be locked away, out of 
reach of mischievous children, 


CONTINUED 
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FOR FROSTED GLASS 
DIMENSIONS NOT SHOWN 
SEE SECTION s 
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makes a rigid frame for the skin of hardboard 
cleaning. There’s good lighting, too. 

The corner is based on the flexible- 
storage principle of kitchen cupboards, 
but without their stark look. The cabi- 
nets can be fitted out to suit your own 
equipment, The two-level design gets a 
lot in a small space without appearing 
bulky. There’s even a slide-out shelf, like 
a kitchen cutting board, for fly tieing 
and other jobs where you may want to 
pin jigs to the wood. 

Construction is simple. Five identical 
wood frames are hung on the wall to form 
the cabinets. A separate legged frame 
supports the table top. 

Both cabinets and table are covered 
with plastic-surfaced hardboard—a rich 
wood grain for the cabinets and a glossy 
white for the work surface. The hard- 
board, called Marlite, comes prefinished 
—you just glue it on and the job is done. 
Drop oil or grease on it, and a swipe with 
a cloth wipes it off. 

A built-in light box at the top shines 
two ways—upward through frosted glass 
to illuminate trophies and other objects, 
downward to serve as a work light. The 
style of the structure is traditional, but 
the clean, simple lines blend with’ any 
setting. 

Another ingenious trick transforms 
ordinary round, store-bought legs into 
a traditional design by pinning square 
blocks on top. Remove the studs that 
come in the legs and fasten on the blocks 
with lag screws. Trim the legs, after at- 
taching blocks, to 291,” length. 

Hanging the cabinets. On an existing 
wall, screw cleats to the studs above and 
below the cabinet frames. On a new wall, 
place furring strips so you can screw 
into them. You can panel the wall with 
matching wood-grained hardboard. 

A three-sided plywood frame at the 
top forms the light box, with molding 
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ith a wood-grain finish. 
renal pe eld ara ir 


FACE DOOR OPENINGS with strips of wood-grain 
hardboard to match doors. Center frame on the 
long cabinet must be made wider to accommo- 
date hinges for doors on each side, Glue” 
strips to the frame, then cover with hardboard, 


ALUMINUM PAINT will turn the top of the wall 
cabinet into a huge reflector. Covered with 


frosted glass, it becomes a dramatic display 
trophies and souveniers. Openings 
t downward onto the table. 


SIMPLE GUN LOCK is a wooden bar bored to 
slide over heavy dowels that separate guns. A 
padlock goes through a hole in one dowel. Bar- 
rels are inserted in holes in upper bracket. 


THE MARSH WALL PRODUCTS COM. 
PANY has made separate working plans 
available for this novel home-improvement 
project, If you like the convenience of work- 
ing with such plans, address a postcard asking 
for the Sportsman's Corner plans to Marsh 
Wall Products, Dept. PR-3, Dover, Ohio. 


SQUARE BLOCKS bolted to tapered I 
form them 
blo« 
front and sides and t 
(below). Stretchers on I 
were removed and magazi 


roove the 
f aprons at 


s at far right belo 
e rack added. 
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tacked inside to support the glass, Wir- 
ing is simplified if you buy prewired, 
plug-in fluorescent fixtures. 

The plastic-surfaced hardboard can be 
fastened securely to small areas with 
white glue. 

For a perfect fit, cement the pieces 
on oversize and clamp. Plane them down 
to exact shape later. For covering large 
areas, use Marlite’s adhesive, Marsh 
C-350, 

Locating the racks. Mount the rod- 
and gun-racks to suit the length of your 
gear. A felt-covered block screwed to the 
table top makes a padded rest for the 
gun butts. Shallow holes in the table hold 
the rod ends. 

Finish off wood and hardboard edges 
with enamel midway in color between 
the light and dark tones in the plastic. 
Use the same enamel as a wiping stain 
on the racks and legs. Brush it on for 
a few minutes, then wipe it off. 
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You double your 
storage by installing— 


A 
Modern 
Medicine 
Chest 


WITCHING from a boxy old 

medicine chest to a modern 
wall unit is worth the trouble for 
appearance alone. But you get a 
practical advantage, too. It dou- 
bles your storage space. 

Old-time chests are sized to fit 
between the studs. The new ones 
get away from that size restriction 
—and some are designed for sur- 
face installation. But you get a 
better job by partly recessing the 
new cabinet. 

Have someone hold it level and 
trace its outline on the wall so you 
can cut a precise opening for it. 
In plasterboard, use a keyhole or 
jig saw. In plaster, chip away the 
surface and saw the lath. 

Next you make a series of saw cuts 
2” deep in the studs and chisel away the 
wood between the cuts. Try the cabinet 
in the opening. If it binds, mark the spot 
and shave the plaster with a rasp until 


OPENINGS FOR OLD AND NEW cabinets are both 
seen here. The cross members can be removed. 


you get a snug fit. Fasten the cabinet 
to the studs with screws. Fill in any gaps 
between it and the wall with tub-calking 
compound. 

‘The cabinet shown is made by the Lau 
Blower Co., Dayton, Ohio. 


iisel away the wood. 


RECESS NEW CABINET by cutting back the studs. 


Make saw cuts, then 


Garden Light from 


PIPE ranges 13 PIPE: [ 


Handsome Ways to 


TRASH cans are a necessity, but they 
don’t have to be an eyesore. It’s easy 
to disguise them or make them more 
sightly so your service area is as attrac- 
tive as the rest of your property. 

Good cans are the first essential, of 
galvanized steel with close-fitting lids. 
The average home needs two 20-gallon 
cans. Even if you have a sink disposer, 
you still need closed receptacles for cans, 
bottles, and other refuse. Wooden boxes, 
cardboard cartons, or open-top drums 
rarely work out because empty cans and 
bottles still contain enough food rem- 
nants to attract vermin. 

Cabinets for the cans. Trash cans 
ought to be close to where they're needed, 
usually just outside the kitchen door. 
They can be housed there in a closed 
cabinet. Louvers will provide ventilation. 

[Continued on page 176] 


ON A BACK PORCH: This cabinet combines 
space for refuse cans, empty bottles, and old 
newspapers. Cans are filled through a sliding 
door at the top and emptied through hinged 
doors at the front. Tempered hardboard is a 
good material for outdoor enclosures. 


a Wastebasket 


YOU can make colorful outdoor lights 
from polyethylene-plasticwastebas- 
kets—the kind you can pick up at most 
hardware, variety, and department stores 
for less than $1. The baskets are about 
8” in diameter and come in many pastel 
shades. Yellow is fine for a garden. 
‘The lamp is supported on a pedestal 
of 4” pipe, which can be made any 
length for mounting on a wall or in the 
ground. Circular cap and base pieces 
can be lathe-turned from two-by-twelve 
lumber or they can be built up from cir- 
cular layers of flat stock. The bottom 
of the basket is cut out with a sharp 
knife to slip over the shoulder on the 
base. The upper rim is also trimmed off 
so it will slip into a groove in the cap. 
Wires lead down the pipe pedestal. 


3 
- Better 
Outdoor 
Living 


Plastic-covered cable, called “under- 
ground feeder,” is now acceptable in most 
communities and can be run below 
ground, even embedded in concrete. Get 
the three-wire, grounded kind. 


Hide Trash Cans 


BEHIND A FENCE: Match- 
ing the design of the 
main fence, a short sec- 
tion effectively camou- 
flages cans, yet mi 
them easy to get at. 


SWINGING ON A GATE, 
this trash can is reached 
easily from the house 
side, is kept out of sight 
on the collection side, 
Brace the shelf and use 

inges to support 
the can’s weight. 


FLANKED BY A HEDGE on 

i, ide and a trellis 
cv? on the other, these trash 
cans are sereened from 
‘% both your view and 
your neighbor's. 


WALL BRACKET holds a 
trash can off the ground 
so it can't rust out at 
the bottom or be tipped 
over and spilled by 
prowling animals. 


What You Can Make 


YOU can build a lot more things with 
chimney-flue tiles than chimneys. 
‘These square, oval, and round clay build- 
ing blocks are ideal for any number of 
outdoor improvement projects. 

‘You can use them to make patio furni- 
ture, barbecues, plant containers, incin- 
erators, bird baths, and to support posts 
for outdoor lights, carports, and other 
structures, The tiles are handsome, fairly 


DECORATIVE PLANTERS can be given many mod- 
ern arrangements with different shapes and 
sizes of tiles, will never rot out as wood boxes 
do. Vary the heights by sinking tiles part way 
into the ground—it’s a lot easier than attempt- 
ing to cut them the length that you want. 


inexpensive, weatherproof, and practi- 
cally indestructible. Colors are natural 
tan and pink. The standard length is 2, 
but many widths are available. 

Prices vary in different localities, but 
you can figure roughly that the smaller 
tiles 6”, 8”, and 10” wide cost $2 to $4 
apiece. Prices go up sharply as you get 
into larger sizes, with some 20- and 24- 
inchers selling for $10 to $14. It’s a good 
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with Flue Tiles 3 


F ~~" FRESH IDEAS 
idea to see just what your local lumber- FOR 
yard has on hand before you start; not 


all types are available at all yards. 
Your own sense of proportion is the @ er 

best guide in choosing the right sizes 

of tiles. To avoid looking spindly, for 

instance, supports for a table shouldn't 

tec ops ce sou utdoor 
each side than the table top. Benches 

J e 


should be at least 10” high for the low I g 


[contrive] 


PICNIC TABLE is casy to make with a redwood OR IT CAN BE A COFFEE TABLE when the top is 
top set on two oval tiles stood upright. Table placed on these low 8¥%4"-by-13” rectangular 
tiles. Use it outdoors in summer, move it indoors 
in winter to make a playroom cocktail table, 


nica 
Suis Tes 
FOR BENCH 
OR COFFEE 
TABLE 


BENCHES FOR TABLES, or for use around the 
garden, are made with the same 8%"-by-13” 
tiles used for the coffee table. Seat consists of 
two 2”-thick redwood planks cleated together. 
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Why every home 
needs all 3... 


CIRCULAR TILES make 
handsome pedestals for 


LUFKIN MEZURMATIC® TAPE RULE. Zip it out a birdbath or pana 
extra 
or straight up! Automatic; touch-contro! blade. two or 


Press to retract, release to stop. Easy to read more tiles can be joined 
markings on exclusive White Clad® steel blade. together with epoxy glue. 
6, 8, 10, and 12-ft. lengths. 12-ft, $2.29. 


smoothly and measure curves, around corners, 


LUFKIN RED END® WOOD RULE X46. Hang a 

picture, hang a door, or measure inside a cabinet 

drawer. Carpenters’ favorite! 6” brass extension 

for hard-to-get-at measuring. Sturdy hardwood, 

rustproof, riveted joints. Bold, black markings 

imbedded in wood, plastic coated. 6-ft., $2.50. 
= 


LUFKIN BANNER® 50 TAPE. Perfect for fast, 
accurate long-distance measuring, in home, 
garage or yard. Hook folding end here, read line 
there — without help! Bold, black markings on 
exclusive White Clad® steel line. Glides easily 
on double rollers. Vinyl-covered steel case. 50 
and 100-ft. lengths. 50-ft., $5.49. 


Leading hardware and building supply stores feature 
Lufkin... measure for measure, the finest made 


UF KIN 
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garden type, 16” to 18” if you're going 
to sit on them to eat. 

Circular tiles come in diameters from 
6” all the way up to 36” in 2” steps. 
Typical sizes for rectangular, square, and 
oval tiles are: 


Rectangular Square Oval 
AY" by 81%" 814" 814" by 12%,” 
414" by 13” 13” 814” by 164” 
81%” by 13” 17” 10” by 1734” 
81%” by 17” 20” «12 by 164” 
13” by 17” 24” = 16” by 21” 
13” by 21” 
20” by 24” 


The best material for table tops and 
bench seats is 2” lumber, either sixes or 
eights. Redwood is a good bet for out- 
door projects. In most cases, all you have 
to do is set the planks on the tiles and 
you're in business, The tiles are very 
heavy and solid—they stay put. 


TILES CAN BE DRILLED for attaching angle brack- 
ets or other fittings. Use a 4” or %” masonry 


bit and run bolts through the wall of the tile, 
th ‘on the nuts on the inside. 


TILES FILLED WITH CONCRETE make heavy piers 
for posts siete Few can't sink footings deep 
into fhe has been rotproofed, the 
ps e te can be filled with earth fora 
planter. 


Circular flue tiles at least 18” in diam- 


eter provide excellent stability. 


Are drafty windows costing you a 


0 


HEAT LOSS? 


Why suffer another uncomfortable winter 
—when it's so easy and so inexpensive to 
use MORTITE, the “fingertip” weatherstrip, 
MORTITE comes in a convenient roll... . 
oes on ina jiffy . . . off just as easily. 
Stops wind, rain, snow. Just press in place 
—Mo tacks or tools! 

Bargain Box for six windows . . . 
Junior Box for one window only 29¢ 
all hardware, department, building supply 
and variety stores, 


EET COLD? 


Could be that drafty door again! 
You dont nave oso another wit ith 
ratty ent colds and snifies, 


fo thoueh 
‘doors! 
enacting oor drafts with fOAMFLEX dost 
the perlect door weatherstrip anyone can 
inigatt in minutes. 


eS Fe at corte 
ge erate eres 
ceseaine tre. T’ and one 3’ length plus nails 

‘Only $2.29 at ail hardware, department, building 
supply stores. 


FOAMFLEX’ 


DOORSTRIP 


THE EASIEST WAY IN THE WORLD 


TO DRIVE AND REMOVE SCREWS 


1. After drilling pilot holes simply attach a 
Versamatic to electric drill. Fits any make. 


| 
P 


5 


2. Place screw in hole; 
drive it easily with 

ight forward pres- 
sure... hold housing 
in fingertips. 


3. Your fingers act as 
a clutch . . . starting, 
stopping action in- 
stantly. Simple and 
safe. . . no blisters. 


Versamatic puts your 
power drill into low gear... 


by means of 7 tol 
speed reduction. 
Gives your drill 7 
times more power. 


1 wi. 


4, Versamatic runs in 
reverse for removing 
screws. You won't be- 
eve how easy it is 
until you try it. 


MADE BY THE MAKERS OF 
‘SUPREME BRAND CHUCKS 


SUPREME PRODUCTS 
CORPORATION 


2222 S, CALUMET, CHICAGO 


Sold by leading tool dealers...$14.95 list 


precision Jes] prooucrs 
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Handsome Ways to Hide Trash Cans 
{Continued from page 170) 

Use shutter-style louvered doors, or in- 
sert small, round metal louvers in a solid 
door. You can get types that open or 
close to meet seasonal requirements. Per- 
forated steel, aluminum, or hardboard 
also make good, decorative ventilating 
materials. 

Other good locations for cabinets are 


hes sis 
A SIMPLE ENCLOSURE, open at the top, makes 
trash cans easy to get at, yet screens them 
from view. Raised bottom keeps cans off the 
ground; perforated sides permit ventilation. 


METAL TOOL SHEDS like this are available in 


kits, hold three 20-gallon cans as well as all 
your garden equipment. Sheds are ventilated, 
can be painted to match the house or garage. 


under an outside stairway, under a wood- 
en deck, or along one end of a porch. 
Constructed of materials to match the 
house, a cabinet for trash cans can be 
made to look like part of the original 
house structure. 

Where local ordinances require 10-gal- 
lon cans, bring them to a more conven- 
ient height by building a supporting rack. 
Storing cans off the ground will also 


ne 
‘D R GUESS that this flue-tile 

hides a 20-gallon trash can. Can is sunk 

ground slightly to bring it below the tile’s rim. 

Tiles come in diameters up to 36”. 


NO TRIP OUTDOORS to empty the garba; 


this setup. The can, hidden under the 
counter, is filled through a trap d 
reach the can through an outside d 
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Make Your Own Aluminum-Glass 


SHOWER DOORS 
FOR UNDER °35 


with Reynolds 
DO-IT-YOURSELF ALUMINUM 


Make your own attractive aluminum 
and glass shower doors. Pay under $35 
for materials. Same high quality doors 
that cost $70 to $80 (installed) in most 
retail outlets. Easy to make in hours 
with ordinary woodworking tools. 


Write for free plans, 
how-to literature 

and check-list of over 
40 fascinating 
Reynolds Do-It-Yourself 
Aluminum Projects. 


Look for the Reynolds 
| DIYA display rack at 
most hardware and build- 
; ing supply stores. 
r--------- >= 
| Reynolds Metals Co..Richmond 18,Va. | 
I Please send Reynolds Do-It-Yourself Alumi- | 
| num How-To kit with FREE shower door | 
J Plans. 


Dept.PS 


SEAL OUT 
DRAFTS, 
DIRT, SNOW 


Protect 
costly garage doors with 


STANSTRIF 


Now . . . for less than $3.00 . . . in less 
than 10 minutes . . . you can put StanStrip 
on an 8-foot overhead garage door. And 
what a difference it makes! 

The thick, rubber “pad” cushions the 
shock of closing .. . prevents damage to 
doors, spares the windows, ends the crash 
of closing. 

And, just as important, the double lips 
of StanStrip flex to follow every irregularity 
in the floor . . . seal the opening completely 
against dust and dirt, rain and snow. Your 
‘garage stays cleaner, drier, warmer. Your 
car starts easier in winter. 

And does it last! You just can’t hurt Stan- 
Strip. The special rubber compound was 
developed from hundreds 5 
of formulas tested for thi 
purpose. Stays flexible even 
in coldest weather. Get 
StanStrip now at hardware 
and building supply stores. \ 


SEAL HOME DOORS AND WINDOWS, TOO 
Ask for StanSeal? the grey rubber compound 
strip that you uncoil and nail as you go. A 
tight, permanent seal in minutes. You can 
paint to match the frame. 

For the ultimate in door-seal beauty, with 
no nails showing, get deluxe StanSeal. As 


easy to install and can be painted over, too. 
‘Trademarks 


The Steanddand Feoduca Cr 


PORT CLINTON, OHIO 
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Handsome Ways to 


YOU CAN ROLL A TRASH CAN to the street on a 
dolly like this. Crisscross a pair of two-by-fours 
with a half-lap joint at the center and screw 
plate-type casters to the ends of the boards. 


help prevent rusting and deterioration. 

Hide a can in the kitchen, You can 
make a receptacle for refuse right in the 
kitchen itself if you can provide a place 
for a can in an unused corner. A trap-door 
opening cut in the counter will give 
access to the can, which may be equipped 


UNDERGROUND RECEPTACLES, with lift-out pails, 
can't be blown over or raided by animals; are 
inconspicuous even when placed in recreation 
areas, Hinged lid is opened by a foot pedal. 


Hide Trash Cans 
with a push-top, self-closing lid. Such | 
lids are available to fit any standard can. 
A door placed in the outside wall will | 
allow easy removal on pickup days. 

You can also hide cans in outdoor 
storage walls. Small 
cabinets can be re- 
cessed in a garage 
wall. Inside, the cab- 
inet’s top will form 
a shelf or workbench. 

Cabinet wings on 
either side of an out- 
door masonry bar- 
becue or incinerator 
make good can hide- 
aways. Often a fence 
can be designed with 
storage compart- 
ments to provide 
space for a scrub 
mop, broom, and 
garden tools as well 
as refuse cans. Some- q sHELF puts a small 
times just a baffle is 10-gallon can at a 
meoded 0. cul of Sciwakiihaaee 
cans from view. This ‘The space below. it 
can be a hedge, trel- houses the larger 
lis, or an extension 20-gallon size. 
of the house or ga- 
rage wall. Decorative baffles can be made 
of canvas, fiber-glass, perforated board, 
or decorative masonry blocks. 

Special underground garbage receivers 
are sold that require only a hole to sink 
them out of sight. A step on a pedal 
raises the lid. 


OUTDOOR STORAGE WALL hides both trash cans 
and garden tools. For free plans, write for 
Garden Storage Cabinet No. 56-60, Douglas Fir 
Plywood Assoc., 1119 A St., Tacoma 2, Wash. 
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CUTS A 
FANCY 
CORNER— 


HANDLES 
“BIG TOOL” 
PROJECTS a. 


Dremel 
moto-shop 


Versatile, multi-purpose tool for every work- 
shop —and one the whole family can use. 
Handles delicate scroll work, or “big tool” 
projects. Moto-Shop is basically a 1Sanch jie 
saw with a power take-off, It has a powerful 
ball-bearing motor — cuts through 14" wood, 
light metal, tile, plastics. Table tilts to 45° for 
angle and bevel cuts, raises and lowers to new, 
sharp blade area. 4-way blade holder permits 
cutting in any direction. Moto-Shop is self- 
contained —no belts or pulleys. Unique blade 
guard makes it safe for the whole family. 


Model 571 Mote-Shop — 15-inch Jig Sow with disc 
cottachment. ; - $33.95, 


‘Ask your dealer for a demonstration — or 
WRITE FOR POWER TOOL CATALOG 


Dremel POWER SANDERS 


you a professional cabi- 
netmaker finish. You sand 
with the grain — eliminate 
scratches, swirl marks — 
save time! Three models 
— from $14.85 to $37.50 


(Qealty Pomer Tots Since 1934 


DREMEL MFG. CO., Dept. 120-J, Racine, Wis. 
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Handsome Ways to Hide Trash Cans 


Camouflage them with paint. If the 
house is white, white enamel will make 
trash cans both less noticeable and more 
attractive. Paint the lower half of the 
cans the color of the foundation, the 
upper half the color of the siding. 

Paint adheres well to galvanized steel 
that has weathered for six months; or a 
special undercoater for galvanized metal 
can be applied first. Some manufacturers 
recommend liquid neoprene (rubber) as 
a protective coating for both the inside 
and outside of a can. 


TWO-WAY COMPARTMENT built into the wall of 
garage allows trash cans to be filled from in- 


Where cans must be moved to the 
curb for collection, they can be stored 
on a low cart made of two-by-fours and 
screw-plate casters. Dollies for individual 
cans are easily built of two pieces of 
two-by-four crossed at the middle with 
a half-lap joint and fitted with screw- 
plate casters at the four ends. Reflective 
tape can be used to make cans readily 
visible and less likely to be bumped by 
cars. The tape can also be used to mark 
the cans with your name or house num- 
ber so they won't be gone with the wind. 


SS - - -- 


side, removed from the outside. Top of com- 
partment serves as a shelf or workbench. 
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Pittsburgh perfects a sensational 
new | Latex| house paint! 


Easier to apply...even paints over damp surfaces... 
dries in 30 minutes...resists blistering...lasts longer 


* Leadership in research pays ¢ NewPittsburgh Latex House 
off! After years o oratory Paint is made from the same 
work and field tests in all parts mi resins that keep many of 
of the country, Pittsburgh per- today’s cars and appliances new- 
fects an amazing new house paint —_ looking year after year! It can be 
—Pittsburgh Latex! used on wood, masonry, stucco, 
tos or metal surfaces. 
* Read below about the remark- 
esults you can expect from 
perfected Pittsburgh Latex 


¢ Sensational new Pittsburgh crisp, clean beauty...andthenewmir- _@ You'll save hours be- 
Latex House Paint can keep your _acle resins are so durable they fight the use Latex goes on #0 
house looking “‘just-painted” years effects of time and weather far longer! fast and smooth! No 
longer, The colors are fade-resistant ‘The result? A money-saving bonus brush drag, no lap marks, 
white stays white, colors retain their of extra years between paint jobs! Use brush, roller or spray. 


¢ Paintoverdampsur- ¢ Dries in 30 minutes! Resists blistering! ¢ Clean up with water! 
faces! With Latex you Forget about rain, dust Correctly applied, Latex Cleanup and brush care is 

and insects m« ‘up resists blistering. ‘It lets asnap! Just wash brushes, 
your paint job! Latex ped moisture out, yet roller or spray in 
Wiis in only $0 minutes will aot lot mouture Yn! plain soapy’ water 


~ PITTSBURGH’ PAINTS 


PAINTS © GLASS © CHEMICALS © BRUSHES © PLASTICS © FIBER GLASS 
PITTSBURGH PLATE GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


© For America’s finest 
oil-base house paint, 
ask for Sun-Proof- 
famous for highest 
quality for 100 years. 


I8I 


How to 
Reface an 
Old One 


Every 
Home 
Deserves 
a Good 
_. Fireplace 


How to Install One 


in 


wasnt a fireplace in your playroom, 
porch, attic, den, or bedroom? By 
combining a prefab chimney with one of 
the attractive metal fireplaces on the 
market, you can enjoy the cheer of an 
open fire in any room in your house for 
a few hundred dollars and a weekend of 
work. 

Prefab chimneys in the form of cir- 
cular, pipelike sections are available in 
several types. One of the newest, shown 
here, requires no mortar or other fasten- 
ing—you just screw the sections together 
to make a chimney as tall as you need. 
‘The sections have an inner pipe of stain- 
less steel 7” in diameter and an outer one 
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Any Room 


of galvanized steel 14” in diameter with 
insulation in between. 

Where can you put a prefab? The 
only requirement is that the chimney be 
kept at least 2” away from wood or other 
combustible materials. You can run it 
up through part of a closet or tuck it in 
the corner of a room. 

Because of its light weight, the chim- 
ney can be rested on any floor or ceiling 
without additional bracing. Special bases, 
T-shaped connectors, and other fittings 
are available to adapt the chimney to 
any situation. 

You can have a second-floor fireplace 


[Continued on page 184) 
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ERE’S how you can reface a massive, 
old-fashioned fireplace to suit mod- 

ern furnishings. You don’t need to tam- 
per with the hearth, the firebricks, or the 
chimney. You remove and replace just 
what you can see—the facing materials. 
The choice here was long Roman 
bricks and three pieces of marble, plus a 
new draw screen. The bricks and marble 


IT LOOKED LIKE THIS after the 
mantel was pried off. A cold 
chisel was then used to remove 
the stones one by one. It's i 


column at each 


portant not to disturb the fire- 
bricks behind them. 


YOU CAN PUT A FIREPLACE ANYWHERE when you 
hook it to a prefab chimney. A metal roof hous- 
ing (above, left) gives the circular flue sections 


NEW BRICKS are set_u 


place opening with a stiff mor- 
tar, one part portland cement 
to three parts’ sand. Tool the 
joints as you go along, 


cost $68. Marble can be obtained cut 
and polished to your order. Local dealers 
can offer you other materials, too, and 
make suggestions about their use. 

When the mantel is lowered, you have 
the problem of plastering the upper sec- 
tion. But this can be omitted if you take 
the out that was used here—covering the 
entire wall with paneling. 


tn 


TAP THE MARBLE gently with a 
soft mallet or a wood block as 
you set each piece into the mor- 
tar. Thick layers of mortar atop 
the twin brick columns help you 
level the mantel strip. 


in a 
le of the fire- 


the look of a real masonry chimney. Smartly 
styled prefab Acorn fireplace at right stands on 
its own legs, requires no mounting. 
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| did it with my 
Wen “All Saw” 


George-and Tom were 
no problem, but Abe's 
beard and Teddy's 
moustache proved quite 
3 challenge — even for 
my Wen “All Saw. 
However, with clever 
manipulation on my part 
and extreme adaptability / 
on the part of my “All S 
together we managed 

ito do a rather nice j 
don’t you think? | can’t 
imagine any other portable 
power 
have do 

The 
everything a pattern sa 

ill do... more than ios 


Jone by a hand. saw or nibble 
now, only a chain saw 
‘Saw” will cut any 
o intricate pattern work in 
| metal ing steel thin gauge to 
e and thin wall up to 2” in diameter. It cuts 
circles, straight cuts or patterns in Mason 
ite, tiles, formica, wallboard, Plexigla 
plaster-board, asbestos, Knife blade cuts anything 
normally cut with a knife ni for example. It's 
perfect for home workshops —yet it’s UL “Ind 
trially Rated.” You get 7 blades, a rip guide and 
circle cutter at no extra cost 
Now, | ask you, from wh 
you find such a versatile power saw fo 
You cA 
NEWER ANO FINER PRODUC 


FINE FINISH SANDER — Light, handy and quiet. Powerful 
motor delivers 14,400 straight-line-action 

- strokes per minute. Perfect for fine finish. 

ing and polishing. Strong black plastic case. 

Comes complete with 6 assorted abrasive 
sheets and 2 polishing pads. $13.95 
oe 
MULTI-PURPOSE SOLDER GUN KIT—Feather-light slim gun 
with 100 watts power. Heats in 242 sec- 

onds. Built-in spotlight focused on work. 

The kit includes the gun, extra tips for hot- 

cutting, smoothing, and’ rosin core solder 

= +» all in a strong metal box for neat com- 
pact storage. $7.95 
eee eee 
‘YW 2Speed Power Drill... 
Lightweight Sabre Saw... 
WEN PRODUCTS, INC.,.5810 Northwest Hwy. 
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$29.95 


Chicago 31, Ill. 


pope 32 


YOU START WITH A BASE i 
directly to the floor or suspending ‘it betwee 
ceiling joists. Circular flue sections are then 
built up on top of the base support. 


YOU KEEP ON ADDING one section after another 

reach the desired height. The circular 

stions simply twist together and lock, 
requiring no mortar or other fastening. 


CHIMNEY HOUSING is trimmed easily to match 
your roof slope with a metal-cutting saber blade 
or tin snips. Top must extend 3° above roof on 
the high side and 2’ above roof ridge. 


CHIMNEY CAP (right) has a long center pipe 
that extends down into the top flue section, 
locking the whole assembly rigid. The flue itself 
does not touch either roof or housing. 


by suspending the base of the chimney 
between the joists in the first-floor ceil- 
ing. Where the chimney passes through 
a floor, a metal collar nailed to the joists 
holds it away from the wood. Where it 
goes out through the roof, you need only 
an 18’-square opening—a rectangular 
metal housing covers the opening and 
gives the round sections the appearance 
of a real chimney. 

Mounting the fireplace. All prefab 
fireplaces come with a base or legs to 
support them—you make only one con- 
nection to the flue opening in the chim- 
ney. Over floors of concrete or other 
incombustible materials, no hearth is 
needed. Over wood floors it’s best to put 
down a square of bricks or slate for safety 
reasons. 

The chimney can be enclosed with 
any standard material so long as it’s 
kept 2” away. Where the fireplace joins 
the flue opening, surround the pipe with 
a collar of stone, masonry, or asbestos- 
cement board. 

What they cost. The chimney sections 
come in 18” and 30” lengths that can be 
combined to give you the desired height. 
The sections cost about $7.50 a foot. 
The base, flue connector, and roof hous- 
ing come to about $80 to $90, depending 
on the size of chimney housing you select. 
The housing i: is available in three heights 
—8, 4’, and 

‘The cost for the job shown here, re- 
quiring 9 of chimney, came to about 
$160. The prefab fireplace itself added 
another $135, bringing the total to $295. 

Prefab chimneys are now acceptable in 
nearly all communities, but it’s a good 
idea to check with your own building de- 
partment. The one pictured here is called 
“Metalbestos” and is available from the 
William Wallace Co., Belmont, Calif. 


DOES AN INEXPENSIVE 
“Living’’ ROOM LIE HIDDEN 
IN YOUR HOME? 


HERE is a good chance that the addi- 

tional “Living” room your family needs 
or wants is already half built in your home. It 
may lie “hidden” in the form of an unfinished 
porch, a walk-out area over the garage or 
possibly an open breezeway. 


Such hidden “treasures” are all you need 
for a start on inexpensive remodeling to year- 
round “Living” room when you use a unique 
“package” construction method incorporat- 
ing GlassWall units manufactured by DeVac, 
Inc. Each GlassWall reaches from the floor to 
the ceiling, is complete with three adjustable 
glass panels and Fiberglas screens, 


© Even building from 
the ground up t 
method often costs less 
than conventional con- 
struction. Rapid in- 
lation is po 
using only normal 
carpenter's tools and 
complete step-by-step 
instructions from the 
manufacturer keeping 
final cost per square 
foot down. (Popular 
Science, Sept., 1959). 

In the summer, with 
the sliding window 

mels open, you are 
cool from the breezes, 
you smell the air alive 
with the aroma of 
freshly cut grass and 
budding flowers. You 
are completely relaxed 
a comfortable chair 
sipping a cool refresh- 
ment, infinitely proud 
‘Living’ Room over Gerage of yourself. 

In the winter, with the windows closed and 
the storm panels in place, the comfort re- 
mains the same. You are in that same chair 
sipping a cup of coffee remarking to your 
wife about how it seems the whole family 
“just lives” in the new room, 


You are invited to write requesting a copy 
of a 12-page illustrated booklet showing how 
other families have gained inexpensive 
“Living” room which was hidden in their 
homes. Write for the “Let’s go out on the 
porch...” booklet. DeVac, Inc., Dept. PS, 
5900 Wayzata Blvd., Minneapolis 16, Minn. 


It’s made from Ye” 
birch plywood: 


OU can dress up a home in many 
ways with a new adjustable ply- 
wood grille. You can pull it apart 

or squeeze it together to create different 
designs and to fit various sizes of open- 
ings. Easily framed, the grille can be 
used for many eye-catching projects such 
as filigree-type folding screens, sliding 
panels, headboards, window cornices, 
shutters, and room dividers. 

Called Expand-A-Grille, the new ma- 
terial is cut from \%” birch plywood and 
adjusts with a scissors-like, lazy-tong 
action. The cross strips are joined with 
tiny brass eyelets that serve as pivots. 

The grille is available from U. S. Ply- 
wood Corp. in two patterns and three 
sizes. Size A varies from about 26” by 
49” in horizontal expansion to 17” by 
76” in vertical expansion. It sells for a 
little less than $6. Size B varies from 36” 
by 62” to 23” by 96” and costs just under 
$10. Size C—a jumbo 50” by 78” and 
32” by 128”—costs about $22 and may 
have to be specially ordered. 
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EXPANDING OR COMPRESSING the grille 
changes its looks as well as its size, as 
shown in the photos above. Two styles are 
available. Pattern 202 is shown in the 
drawings at left. The photos above and 
on the next page show Pattern 206. 


Lazy-Tong 


Inch stock is usually used to frame 
the grille, often with a groove in one 
edge. A groove %” deep cut on a table 
saw does nicely. Assemble three sides 
of the frame, slide the grille into the 
grooves, cut off any excess at the fourth 
side, and fit on the last piece. You can 
cut the grille with a fine-tooth saw or 
large shears. Toenail the grille ends. 

A rabbeted molding can also be used, 
with a cap strip to cover the grille ends. 
A framing kit of this type is available 
from the distributors. 

Grooved plastic channel with a pres- 
sure-sensitive adhesive backing is avail- 
able for installing the grille against the 
face of a sliding glass door, a picture 
window, or the like. Write to Inter-Grille 
Mfg. Co., 519 Gwynn St., Babylon, N. Y. 
if this Flexi-Frame is not available from 
local dealers. 

The grilles are made of unfinished 
wood and require a suitable wood finish 
after installation. They are not recom- 
mended for outdoor use. 


3 


You can use the grilles 
in many unusual ways 


Grillework for Home Decoration 


USING THE GRIL 
with a frame n 
shown in the pho 


Form it into panels ct i er which you place a cap 
poved molding, as You can cut the thin wood 
with one made of nds in place. 


PLAIN GLASS DOORS can be completely chan; 
in appearance by installing the grille against — especially for this. Its self-adhesive back fastens 
them on the inside, as at left below. A chan- the strip to the glass or frame, 


ged neled plastic stripping (below, right) is made 


hath 4° wide, 
t left and 
any height. 


WHEN you add an extr 

shower, why not mi 
it a tub, too? A two-way 
combination like this gives 
ou the luxury of both 

\d-up and sit-down bath- 
ing in ace not much 
bigger than a stall shower 
and without the cost of a 


ag 


conventional tub. . : 
* * i ‘TUB FRAME is built up 15” high with solid lumber or exterior- 
, Basically, the design is grade plywood. Two-by-four studs 16” apart continue on up 
simple: a slightly oversize to the ceiling to form an enclosure 30” by 48”. 
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with 

PUSH-BUTTON 

LOADING 
"A SWINGLINE staple gun makes immediately possible—and 

easy—all those time consuming, hard-to-do chores both inside 

and outside your home. This CHECK THIS LIST 

Built-in » lightweight, maneuverable, 


Jrecovering furniture 


‘extractor Precision tool is so easy to eathecsiipging 
Handle lock « Perate even a housewife can Corpeenne | 
Push-button loading «U8 it. Drives those staple-nails F-eateordacorations | 
izes: 1/4" and 516" flush and holds tight! | slats | 
takes 2 staple sizes: 1/4" and 5/16" 7 price? A hard-to-believe H—fastening vines totretlis | 


*Win $5 per Idea! $4.95—that’s all! Your choice 


‘Swingline pays $5 for each prac- Red is 
ical new idee on how $0 use the S2 OTe Red or Groen: Insist: 


SWINGLINE STAPLE GUN... to on a SWINGLINE staple gun— 


cold frames, with 


rar : : plastic sheet 
be published in ‘Tips for Tack- with push-button loading - wepalring toys 
at better hardware, —_ | 
FR department, stationery stores! | P—markers for seeding 
bird houses | 
for Book |__jina mandreds of other uses.__} 
forTackins -. 32-00 Skillman Avenue 
How to domany INC. Long Island City 1, New York 
stapling jobs. World’s Largest Manufacturer of Staplers For Home and Office! 


SPECIAL SHOWER DRAIN has wide flanges that 
clamp the waterproof liner between them. Bring 
the drain pipe to 1” below floor line, then screw 
on the lower half of the flanged fitting. 


shower stall with a low wall across the 
front, 

‘A waterproof liner forms a one-piece 
leak-tight bottom for the tub. It’s avail- 
able in polyethylene plastic or asphalt- 
impregnated paper. The type used here 
is asphaltic paper. It comes in rolls 60” 
wide. A piece 78” long makes a good-size 
tub 30” by 48” and costs in the neighbor- 
hood of $9. 


You fold the liner into a rectangular 
tray about 15” high and place it at the 
bottom of the tub. Over this you lay wire 
mesh and a bed of mortar for setting 
ceramic tile. 

The enclosure shown on these pages 
was tiled all the way to the ceiling, but 
this isn’t necessary. To cut the cost, 
other materials, such as panels of plastic- 
faced hardboard or imitation tile board 
that comes in sheets, can be used above 
the level of the tub. 

Setting the tiles. As a backing for the 
tiles, a solid wood frame encloses the tub 
area, with 4” plasterboard over studs 
for the walls above. One caution: For 
maximum watertightness, the tiles that 
form the tub should be set in regular 
cement mortar. For the walls above the 
tub you can use easier-to-apply ceramic- 
tile mastic. 

Before setting the tiles, soak them for 
30 minutes in a pan of water to keep 
them from absorbing moisture from the 
mortar. Soak only those tiles you'll use 
with mortar. For mastic installation, the 
tiles should be dry. Tile dealers will lend 
or rent you a tile cutter. 

‘The edges of the enclosure along the 


You Can Build Sliding-Door Cabinets Easily— 
Aluma-Slide 


[ied Ate Sie, 


professional way. Aluma-Slide mokes 


Build cobinets 


smooth, fing 


you an “expert at installing 
-touch action. It’s simple and fost. No spe- 


19 cabinet doors with 


cial tools needed. Use plywood, hardboards, perforated 
panels from 4 to Yin. thick. Gleaming, aluminum Aluma~ 
Slide track sets come packaged ready to use. 


[eta-GaRro 
AUTOMATIC 


DOOR BOTTOM 


Thick felt strip clears 
rug automatically 


when door opens. 


= LL) Lowers to moke snug 
= fit when door closes. 
WAGES WHEN LOWES WHEN Easy to install, 

DOOR OFENS D008 CLOSES 


Fill those cracks! 


SPEED LOAD 
CALKING COMPOUND 
Won't dry out, crack or runt 
Eosy-to-use M-D Speed Loads 
fit ony gun. Color is white 
=. or off-white. Can be pointed 
‘Sto match trim. Also in handy 
2 Squeeze Tubes for smoll 
3 colking jobs. 


Available at Hardware ond Lumber Dealers 


MACKLANBURG-DUNCAN CO. 
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OKLAHOMA CITY, OKLAHOMA 


+ page 38 
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WATERPROOF LINER is nailed directly to the 
wood enclosure broad-head, galvanized 
. Liner is formed into a tray shape from a 

iece 60” wide and 78” long. Sketchs 
right show how corners are folded back ag: 
forming watertight seams. Small hole is 
cut in the center of the liner, and the top half 
of the flanged drain is bolted to the lower half. 


CONTINUED 


BUILD THE HOME 
YOU WANT- a de 


with greater quality—at lower cost 
—in less time than you ever imagined! 


FOR A HOME OF ANY TYPE OR SIZE 


P-B COMPONENTS 


give you today’s most advanced engi- 
neering techniques in home construction 
-.-Your home is built entirely to your 


have a wide choice of interior and exte- 
finishes.) Your home is weather- 
ht—free from drafts, mildew a 


building—send us your blu 
prints for a free Cost-Reduction 
is. They will be returned 

ring report on 

the savings you can make with 


Homasote Materials. 


‘own plan—with the finest building mate- 
is and skilled workmanship ond is 
ready for eccupency in less time. 
P-B Components save you as much as 
$1000. The wall components are 
wall-size—not in any. arbitrary units, 
Interior finish, insulation, sheathing or 
exterior finish’ and factory-finished oak 
flooring are already in place. (You 


cracking; walls and ceilings are qui 
you hear no bathroom noises. 


Sto} 
bulla” now! 


dreaming about your new home— 
‘Ask the’ Lumber Dealer 
who displays our Franchise—or write 
us for a, ree S-page brochure, which 
fells the full story of how you can build 
‘a quality home with low’ maintenance 
costs and high resale value. Please 
address your inquiry to Dept. J-8 


HOMASOTE 


COMPANY 
Trenton 3, New Jersey 


Homasote of Canada, Ltd., 224 Merton St., Toronto 7, Ontario 


Now—Use the Finishing Secret of 
World-Famous Furniture Manufacturers 


watco DANISH 
PoiL FINISH 


NEVER BEFORE AVAILABLE TO YOU 


For the first time available to you is the original 
proved WATCO Danish Oil Finish used by internat 
names in luxury furniture. WATCO is used to produce the 
same beautiful, natural wood finish you see in the finest 
jure and paneling yet 
le application you can 


's $0 easy 10 use...in one 
|. prime and finish new wood. 
Secret is in the polymerizing oils in WATCO that give 
you the toughest and richest oil finish of any in existence. 
Use it clear to bring out gorgeous color and natural 
for use with stains, Save wasted hours spent. seali 
sanding...save money, because you need only WATCO! 


Gen eurled, copariee Teenie. tha 
1 Easy 


fema/iable natural wood Aaish that 
Application 
. 


resists stains and mars, 
‘American Walnut 
Manufacturers 
Association 
recommends 
WATCO .. . may 
be used on all 
woods... . specif 
ically walnut, oak, 


PRIMES! 


SEALS! bi ro Cae Geers 
FINISHES! | pine and’ cedar. 


WATCO-DENNIS CORPORATION 


MAIL 56-2204 stret, Santa Monica. cali. 


Rush to me full gt. of WATCO Danish Oil 
TODAY fi with Wood Tinie booklet at spe- 


ity. — Zone 


sides and across the top of the front wall 
are trimmed with small mosaic tiles that 
come mounted on cloth mesh for simple 
installation. Easy to cut into strips and 
cement on, they avoid the nuisancy prob- 


WIRE MESH is stapled to sides and bottom of the 
tub over the liner. Mortar is then troweled on. 
Screed sticks, tacked on and removed later, help 
you keep mortar to a uniform thickness. Bottom 
of tub should slope slightly from sides toward 
drain at center. Drawing below shows how the 
waterproof liner fits into notched studs and is 
overlapped by plasterboard walls. 


EXTEND SLIGHTLY 
BEYOND FACE 


State 


(a as 
#10 Ont MONEY BACK GUARANTEE--aned chock or money order 
Hl Shient=rer tnped 100. sas ear 


192 POPULAR SCIENCE HOME IMPROVEMENT IDEAS . .. PAGE 40 


mM 
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lem of finishing off the large tiles at the | 
edges. 

Add a two-way fixture. One of the new- 
est—and nicest—pieces of bathroom hard- 
ware is a pivoted shower arm that can 
be adjusted to any height. It’s perfect 
for double use as either a shower head 
or tub filler. 

The arm is about 28” long and should 
be mounted at least 30” above the top 
of the tub so it can’t swing down and 
touch the water—a violation of the 
plumbing code. 

The fixture shown here is called the 
Queen Mary Adjusto and is available 
from Milwaukee Faucets, Inc. 301 E. | 
Reservoir Ave., Milwaukee 12, Wis. 

Another special fitting you should 
know about is a two-part flanged shower 
drain made especially for use with the 
waterproof liner, The flanges squeeze the 
liner between them, making a watertight 
joint. While the drain has no shut-off 
valye built into it, you can get around 
this easily by covering it with a flat 
rubber sink stopper when you want to 
use the shower enclosure as a tub and 
fill ’er up. 


_r 


TILES ARE LAID in bottom first, then carried up 
sides, Use a wood block. tapping lightly, to set | 
tiles firmly. Walls can also be tiled, or another 
material can be used above the tub rim. 


SCREWDRI 


made to withstand 
lifetime of hard 


You'll recognize the lasting 
quality of a P&C Screwdriver 
when you first pick it up. 
The craftsmanship is obvi 
Each P&C screwdriver blade is 
forged of alloy steel, heat treated 
and oil tempered. Bits are highly 
polished, resist rust and are 
torque tested to withstand twist- 
ing. Tough, hardened, precision 
ground tip will not chip . . . 
stays sharp. There is a 

P&C screwdriver for 


ps 
clutch. UL approved. 


You'llfind P&C screwdriv- 
ers on the colorful P&C 
Merchandiser in your fa- 
vorite hardware store. 


The 
Things 
You Can Do 
with 

Glass 


LASS is one of the most ver- 

satile materials for improv- 
ing a home. Today you can get it 
in a variety of patterns and fin- 
ishes that let in light, yet shield 
you from prying eyes; give a 
feeling of openness, yet keep out 
cold or heat. Installed as pat- 
terned wall panels, it is a mate- 
rial of real beauty. 

Glass also has strength: Cor- 
rugations, ribs, and embedded 
wire make it an ideal structural 
material. Here are some of the 
many ways you can use it. 


INGLASS 

ee el 

Sireon. 

SMALL ANGLES HOLD DO Terou 
GLASS TOWALL eens 


GLASS SHELVES are always attractive. Make the 

upper ones by assembling sections of chrome 

FLANGE SCREWED pipe or do-Heourself tubing with dowels through 
TOCOUNTERTOP glass, or buy sectional shelf supports. Small 


angle Denchets anchor the glass to the wall. 
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LOW-COST ROOM DIVID! Small panes 
of thin mottled glass set in a grid of one- 
bytites pine provide privacy without 
blocking off light. Inexpensive panes are 
held in place by strips of quarter-round 
molding nailed to each side of the grid. 


WOOD OR ALUMINUM, GLASS We 
SLIDING-DOOR TRACK, 


NAILED TO CABINET 


= DOORS oveRcAP | 
WHEN CLOSED —} 

7 FINGER nEcesses 
GROUND INTO: 


SLIDING DOORS IN KITCHEN CABINETS: 
Ribbed glass panels set in wood or alumi- 
num track let you see what's behind them 
while improving appearance, Instead of 
installing knobs, have the glazier grind 
smooth recesses for finger-tip sliding. 


A SLIDING WALL can screen a patio or 
close off the garage. Build the wall 

of two-by-sixes and set ribbed glass as 
shown for a checkerboard effect. Hang 
the wall on standard overhead track 
bolted to a two-by-eight joist. 


CONTINUED 


RIBBED GLASS, 
[LENGTH To sur 


MOLDING SCREWED 
TO DIVIDER TOP 


requiring no 
edge finishing. Slide them into 
grooved wood holders screwed 
diagonally to the ceiling and to 
the surface or counter below. 


CLOSE OFF A PASS-THROUGH be- 
tween kitchen and dining room 
with sliding doors of patterned 
glass. Simply fasten aluminum 
track around the opening and 
order the ghss 4” shorter, ———— Sas 
Figure width to allow doors to A 
overlap 1” when closed. = SLIDING-DOOR TRACK 
AROUND COUNTER 


NEW DEWALT for only 199! 


Economy 925-E Power Shop, 
quality-built as always 


YOU SAVE 50 CO 


DeWALT, INC., Dept.PS-609, Lancaster, Pa. 
This 925-E DeWALT gives you Please send me free, 20-page catalog on 
features not found in other 


DeWALT. 
makes costing 25% more. It’s 
cut-tested for accuracy, power- 
packed, versatile, safe. See it 
at your dealer’s now. Send 
coupon for free catalog. 


Short Cuts 
and Tips 


2a" 
FRAMING 


Column Shelves Divide Room 


‘Tins room divider has a post made of 
two-by-fours nailed to floor and ceiling 
joists and covered with paneling. 

The upper shelf projects beyond the 


Terry Cloth Prevents Slippage 

To KEEP a small board from skittering 
away when you use a portable sander on 
its surface, flatten a piece of terry cloth 
or an old towel on your workbench and 
lay the board on top. The cloth anchors 
the board, preventing slippage and elimi- 
nating the need for clumsy clamps.— 
Ernest Reinmuller, Waukesha, Wis. 
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CORNER 
MOLDING 


SHELF UNIT: 


VENEER-FACED. 
PLYWOOD 


SHORT LENGTHS, 


OF MOLDING TOP 934430" 
BETWEEN SHELVES, 


BACK PANEL END Tx 44%" 
ae 


GENRE ‘etywoop 


back panel and is slotted to take the post. 
Others are nailed through the back panel 
and notched around the post. Mitered 
baseboards and ceiling trim, and lengths 
of corner molding, add the finishing 
touches.—Victor H. Lamoy, Upper Jay, N.Y. 


/MOLE TO RECEIVE L HOOK 


L HooK SHELF 


SIDE OF RACK 
OR CABINET 


L-Screw Shelf Supports 

You can assemble a sturdy knock- 
down shelf unit without special hardware. 
Cut the shelves for a snug fit and hook 
them over L screws in the side members. 
Locate the screws—at least two at each 
end—and then drill holes in the shelf’s 
underside to take the vertical part of 
each screw.—J. Murdoch, Chicago. 
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Rack from Looseleaf Binder 


Remove the ring bracket from an old | 


looseleaf binder, drill a hole in each end 
of it, and screw it to the wall. The binder 
rings won't open easily once they are 
snapped shut around an item you wish 
to hold. For example, friction tape placed 
in the binder bracket may be pulled right 
off the roll without opening the bracket. 
—Kenneth A. Enochs, Glendale, Cal. 


Taking Close-Up Photos 


A FIXED-DISTANCE copy attachment with | 


an auxiliary copy lens for flat work can be 
used for taking close-up photos of small 
objects. Measure the thickness of the sub- 
ject and raise the attachment legs an 
equivalent amount to focus the lens on 
the subject's top surface. The plastic tips 
used on 1%” and Yj” perforated-board 
hangers will add as much as 7/16” to the 
leg length. You can slip the 1” tips over 
the 14” tips and make fine adjustments 


For new construction or remodeling... 


NO OTHER POWER SAW 
WILL DO AS MANY JOBS 
AS WELL AS THE 
WELLSAW 
400 
ELECTRIC HAND SAW 


‘The Wellsaw 400 is an all around cutting 
tool that will do just about any job you 
can do with a hand saw. It handles much 
ike 


ind saw, too. You just apply firm 
guiding pressure, the husky 7 amp. motor 
foes the work deliv 000 

ting strokes per minut 
no pull, no whip. 


here's no kick, 


8" BLADE is all usable, supported and guided 
its full length. 

SAFE—blade stops in less than 1% seconds 
after trigger is released 

ECONOMICAL “THROW-AWAY" BLADES, 
fine, medium and coarse, are changed quickly 
and easily. 

QUALITY BUILT to heavy duty industrial 
standards. 


Try a Wellsaw 400 at your dealer's, or 
use the coupon below for further infor- 
mation. 


ses 


SAW SPECIALISTS 
SINCE 1925 


Wells Manutactuting Corp. 
500 Service Road, Three Rivers, Mich. 


1 Send descriptive bulletin on Wellsaw 400 


1 Send name of nearest desler 
Name. 


Street 


by sliding them on the legs—Walter E. 
Burton, Akron, Ohio. 


Simple 
Shutters 


7 OUR home can e shutters 

at little expense. Two of the 
three homemades shown here re- 
quire only common one-inch lum- 
ber, The vertical pieces in photo 
1 are held together by beveled 
battens screwed in 
photo 2, furring strip 
agonally keep the assembly to- 
gethe The third example 
consists of a hardboard panel on 
a frame of one-by-twos. 
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Quick-Change Chuck Lever 


Quick drill changes can be made on an 
engine lathe with the help of this lever. 
The assembly consists of a split collar, 
bored to fit the sleeve of the chuck; a 
lever handle, with ball end, that screws 
into the collar; and a cap screw to bind 
the collar. A chuck key isn’t needed— 
a sharp rap on the lever will unlock the 
chuck and spin it open.—Howard S. Garth, 
Oklahoma City, Okla. 


Short Cuts 


and Tips 


Reversing Dull Blade 
for Faster Cuts 


I nap to cut out sections 
of baseboard molding with 
a handsaw whose tip teeth 
were dull from wallboard 
work. I removed the handle, 
reversed the blade, and 
used the sharp teeth at the 
handle end to make a 
“blind” cut across the mold- 
ing. To protect my hands, I 
wrapped a rag around what 
would normally be the for- 
ward end of the blade.—L. 
E, Owen, Portsmouth, Ohio. 


>>>Kuvks in light-gauge uninsulated wire 
can be straightened by bending the wire 
around a pipe and pulling back and forth. 
—John Michaels, Mansfield, Ohio. 


Vix aVE cous | VATE NUT 


HARDWOOD 
STRIP (2REQ) 


Homemade Bar Clamp 

Few shops have all the bar clamps that 
are needed. Here is one I constructed re- 
cently from materials found in most home 
workshops. In use, the square-head ma- 
chine bolt is tightened with a wrench. 
A pad of scrap wood under the screw end 
prevents marring the work. The hardwood 
side pieces could be replaced with metal 
for a longer-lasting clamp.—Joseph C. 
Testen, Canoga Park, Cal. 
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Short Cuts 
and Tips 


Shaping Jig for a Bench Saw 


Wrrn this jig you can use a table-saw 
as a shaper for cutting concave grooves 
and flutes, or for making cove molding. 
The stock is fed diagonally across the 
teeth of the blade instead of directly into 
them. Several passes may be required 


»>>>Leave the margin on when you buy 
a sheet of stamps. Then, if you want to 
send one stamp or several in a letter, 
moisten the margin only and attach it to 
the paper.—C. C. Briggs, Reno, Nev. 
i =.= 
heel — —— 


Sun Shelf for Flowerpots 


‘Tuus plant shelf is movable and won't 
mar the window frame; it’s held in place 
by the lower sash. A bevel matching that 
on the bottom of the sash rail is cut 
along the rear of the shelf and a chan- 
nel is formed with wood strips. The lower 


ii 
DIRECTION 
OF FEED | 


since only a depth equal to the height of 
the teeth can be cut each time. The jig 
is an adjustable fence hinged to an 
anchor block which is bolted to the regu- 
lar fence. The two jig members are held 
at the desired angle with a strap hinge 
or iron bar drilled to permit adjustment. 
—Michael Ligocki, Gary, Ind. 


>>>GiuE a rubber stair tread on the 
wooden seat of your youngster’s swing. 
It will prevent slivers and slipping—and 
dry out much faster after a rain, too. 
—M. Krucker, Davenport, lowa. 


edge of the back strip is beveled and 
notched for drainage. The shelf feet and 
sash stops are 4” lengths of one-by-two. 
The feet are beveled to conform to the 
tilt of the sill. The sash stops are secured 
in the window channel above the bottom 
sash, to lock it tightly against the shelf. 
—C. D. Neal, Carbondale, Ill. 
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on = : New way to heat with oil 


Here is a remarkable new heating development by 

Iron Fireman, called CUSTOM Mark IT VoluMetric 
Combustion — which eliminates smoke and soot — uses 
much less fuel —needs no chimney draft—greatly improves 
home comfort by smoothing out uneven heating. 


Smoke and soot are banished from Combustion has been under devel-' 
your heating system and your hme opment for 10 years and is now in 
by CUSTOM Mark II firing, and use in thousands of homes and 
with them go about 95% of your — buildings. Users report fuel cost sav~ 
service costs (caused by carboned oil ings ranging from 40°% and higher, 
nozzles, dirty electrodes, and soot down to 18% An owner reports 
blanketed heating surfaces). New — from Rhinelander, Wisconsin: Cost 
sealed combustion chamber stops of heating a six room house during 
standby loss""—the loss of heat up previous heating season, $244.50. 
the chimney after the burner turns Cyst fast season: with « CUSTOM 
off. This, with 100% combustion of Sark If furnace, $136.39, a saving 
the fuelandelimination ofsmokeand MAT gH Tumace, $16.29. & sang 
Soot, results in amazing fuel savings. ee ee ee ae fant they 
Big fuel savings, plus wonderful comfort enjoy. Mail coupon for further infor 
CUSTOM Mark If VoluMetric — marion, sent free. 


Iron Fireman CUSTOM Markl ano'ponens: 


with VoluMetric Combustion 


tric Combustion, all the correct conditions needed 
mibustion are created within the furnace without 
of. A furnace or boiler with this advanced firing 
needs mo chimney... simply an exhaust vent. With 
‘ombustion both aif and air are metered with pr 
® carburetor, and mixed in the exact ratio required 
3 Smokeless flame. Combustion is clean from the very 
ym each time the fire starts, and stays clean, 


nplished by the Combustion Flow fan (top arrow) and 
vel and alt injector (bottom arrow). 


Unique horizontal furnace for commercial and home use 


Since it needs no chimney... merely a small 
exhaust pipe . . . this unit ‘space heater can be 
Used. in’ any commercial building, including: 
Service stations and garages, stores, factories, 


bowling alleys, warehouses. Can be suspended 
from the ceiling and a small vent pipe put 
through the ceiling. or wall. Ideal for many 
residential heating applications. 


Iron Fireman, cor" 


in Canada, 80 Ward St., Toronto, Ontario) 
1 would like more information as checked: 


HEATING AND AIR CONDITIONING custom Mark II furnace. [) CUSTOM Mark II boiler. 


CONTROL INSTRUMENTS OD custom 11 horizontal furnace for commercial heating. 
AIRCRAFT. COMPONENTS 

AND EQUIPMENT Name. = = Rc 

MISSILE AND AIRCRAFT GYROSCOPES Address _ ee 

ELECTRONIC EQUIPMENT City = —_ ‘ 


You have to look closely at thi 
the fireplace from the matching It’s a new Uni-bilt 
model offered by Vega Industries, Inc., of Syracuse, N. Y. 
The fireplace can be bought alone or with matching wood- 
box and cherry table-top sections, both seen in the photo at 
right. Above, the woodbox has been placed under the fire- 
place, The firebox and woodbox are 


» above to pick out 


lesired arrangement, inst: 
running a stovepipe to the chimney. An expanded-aluminum 
sleeve is furnished to surround the stovepipe. 


Home-Music System 
Fits into the W: 


You don’t have the problem of 
space-stealing cabinets with a 
new stereo-intercom system de- 
veloped by NuTone. Amplifier, 
tuner, record player, tape deck, 
and speakers are recessed into 
the walls between standard 4” 
studding. The master controls 
can send AM or FM radio, hi-fi 
record music, cartridge tape re- 
cordings, or intercom anywhere. 
With extra wall speakers, stereo 
can be heard in any room. 
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REE! . 


ToRO ToleM TARP ip 
and SuPéR-SiZE [AF BAGS 


with any leaf-bagging mower* you buy now! 


$198 © 


It's TORO trade-in time! trade in your 


old mower on a WHIRLWIND@ mower now—and 
get a 7x7 tarp plus the special Leaf Cleaning 
Kit (2 super-size bags and a bracket) for your 
new mower—free! 

Simply vacuum your lawn clean of leaves, 
empty the special 5-bushel bags onto the tarp 
—and tote your troubles away! No more raking. 

Next spring, put the regular grass-clipping 
bag on your mower and you're ready to give 
your lawn the cleanest clipping you've ever seen. 

See your Toro dealer soon. He's listed in the 
Yellow Pages under “Lawn Mowers.” 


“Through participating Toro dealers in the contiguous United 
States. Offer expires November 30, 1960. 


TORO. 


TORO MANUFACTURING CORP. 
3042 SNELLING AVENUE 
MINNEAPOLIS 6, MINNESOTA 


Short Cuts 


and Tips 


How to Make a 
Pole-Lamp Table 


A wooneN disk slipped 
on a floor-to-ceiling pole 
lamp makes an adjustable 
smoking or reading table. 
The center hole is bored 
slightly smaller than the 
outside diameter of a pipe 
nipple that will fit over the 
pole, The threads on one 
end are cut off; those on the 
other are turned into the 
hole. A setscrew in the nip- 
ple locks the unit to the 
lamp pole.—IWilliam G. Wag- 
goner, Sacramento, Calif. 


>>> Ever wish you had an X-ray of your 
home to locate hidden wires and pipes? 
By photographing the open walls of his 
new house after the electricians and 
plumbers had gone, a friend was able to 
find several outlets that were later walled 
over by accident. He’s keeping the labeled 
photos as a guide for future improve- 
ments and repairs.—Imogene Fey, NYC. 


Hanger for Soldering Iron 
Drive a small 
® screw-eye into the 
end of your electric 
_ soldering iron so that 
‘you can hang it neat- 
ly out of harm’s way. 
_ It won't interfere 
with the tool’s func- 
tion—J. E. Palmer, 
Philadelphia. 
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>>> I srrarnen my left arm before I could 
apply the stucco color coat to a plaster- 
ing job, so I tried a one-hand method. I 
mixed the color coat to the consistency 
of oil paint and applied it with an 8” 
fiber-bristled whitewash brush, I finished 
the job in one-fourth the time troweling 
takes and got a more professional look. 
—Phillip J. Shuler, Acton, Calif. 


Clip Suspend: intbrush 
CLamp a. spring- 
type paper clip on 
the handle of a small 
paintbrush and hook 
it over the lip of a 
can or jar to suspend 
the bristles in sol- 
vent after painting. 
—Robert Hertzberg, 
Douglaston, N. ¥. 
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LL your telephone gear— 

phone, phone book, pen- 
cils and writing paper—can 
be neatly concealed in this 
handsome and compact writ- 
ing desk that hangs in mid- 
air. 

‘The phone is housed in a 
compartment with holes in 
the bottom so you can hear 
it if it rings. Lift up the lid 
of the compartment to use 
the phone, and there’s a 
grease pencil to write erasa- 
ble memos (or doodles) on 
the smooth surface of the un- 
derside of the lid—a square 
of plastic-faced hardboard. 

The basic desk can be in- 
stalled on a window sill or 
against a flat wall, so there’s 
no need for legs. Trim the 
length of the sill overlap to 
fit the width of your window, 
or ignore the overlap entirely 
if you're installing the desk 
on a wall. 

Cut and assemble the one- 
by-six pine frame first; it 
establishes the shape and 
sweep of the desk curves. 
Place the frame over a panel 
of %4” plywood and draw a 
curved outline around the 
frame ends. Clamp this panel 
to another and cut the two 


Built-In 
Desk 
for the 
Phone 


Fsiot FoR 
PHONE WIRE 


_*8'. 4° LAG SCREWS: 
AS AND WASHERS, 
COUNTERSUNK’ 


STUD WALL 


DESK MOUNTED: 
ON STUD WALL 


CONTINUED 201 


t 


Shake 
hands 
with a 
JET 
ROCKET 


You can fee! the 
dynamic power and 
balance in this famous 
tool. You'll enjoy the 
aliveness of the 

JET ROCKET as it 
centers the power 

of your swing and 
smoothly absorbs 
Impact shocks. 


Head is permanently 
locked to tubular-stee! 

handle. Comfortable 

cushion grip won't slip, 

even when wet. Shake hands 

with a JET ROCKET at your favorite 
hardware store today. True Temper, 
1623 Euclid Avenue, Cleveland 15, Ohio. 


the JET ROCKET sports- 
man's axe, too. Super-strong, 
and the head can't fly off. $5.25, 


TRUE TER MPER. 


THE RIGHT TOOL FOR THE RIGHT JOB 


208 POPULAR SCIENCE HOME IMPROVEMENT IDEAS 


FTER ASSEMBLING THE FRAME of one-by-six 
pine, place it on 44" plywood and, by eye, draw 
a curve that touches all the frame ends. Miters 
cut on the ends of the frame as indicated on 
the drawing help you shape the curve, 


CLAMP TOP AND BOTTOM TOGETHER to shape 
them identically. If you don't have power tools, 
wood rasp, followed by sandpaper—coarse 
nd fine, in turn—will produce smooth edges, 
but check them often with a try square, 


mm, ea 
ss 
- 


MARK THE INSIDE EDGES of the compartment on 
the plywood, and draw cutting lines %” outside 
them so the lid joints will be centered over the 
ders. Cut precisely on back line since the 
lid will be hinged to rear of compartment. 
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together, allowing enough extra width on 
the rear edge of the top to fit your sill, 
if you’re planning a window installation. 

Building in the phone is the trick— 
unless you want to pay a fee to the tele- 
phone company for installing it. (It’s il- 
legal to disconnect or tamper with tele- 
phone wiring.) To get it in the desk, cut 
a 1” notch in the rear of the bottom 
panel, about 17” from the left side, and 
place the phone wire in it. From this 
point on, you assemble the desk around 
this wire with the phone in place. 

With the wire in the notch, nail the 
bottom to the frame. Put the top in posi- 
tion and lay out the cutting lines for 
the lid. After cutting the lid, complete 
the desk assembly, using glue and nails 
for rigidity. Hang the lid on Soss hinges 
—they’re invisible when the lid is closed— 
and add the two-piece face to close the 
front of the phone compartment. Screw 
a 1%” dowel to the top face of the lid 
for a lifting handle. 

Contact-cement a panel of plastic- 
surfaced hardboard or counter topping to 
the underside of the lid. Drill a shallow 
hole in the hinge cleat and press in a 
lipstick case or a .38-cal. cartridge case to 
make a holder for the pencil. 

Nail 14”-square cleats inside the one- 
by-sixes on the right side of the desk 
for a 4” plywood shelf to hold the phone 
book and writing paper. Finish off the 
job by painting or varnishing the desk to 
match the room furnishings or the sur- 
rounding woodwork. 


LEVEL THE DESK TOP and drive screws through 
the overlap to fasten it to the window sill. Lag 
serews through the rear one-by-six into the wall 
studs will pull the desk up snug. See drawing 

‘on other page for wall-installation details. 


‘HOME PLAN BOOKS 
ce eee 


CHOOSE YOUR NEW HOME FROM OVER 1,000 


Garlinghouse HOME 


[isc Ts Tie Sead Book] PLANS 


Described with photos, colored drawing, floor plans 
and room dimensions, these beautiful books Take 
i (canonical 

Sire to build. All size fan 
plete builder's bluep: 
design at Low Cost and are 
is received. Plat nelude working drawings, 
lumber ‘and mill lis ‘specifications ‘and contract 
form that protects The moderate price of 
there plans Ys your beat investment whon building 
you are getting, 
ndings. Order 


le for every 
malted same day order 


since you'll know in advance wh 
thus avoiding costly misunders 
books today on coupon below, 


= Check Books Wanted and Mail Today 
|—Postpaid In U.S.A. 
12: 


All Books Ready To M 
RANCH AND suBu! 


ALL AMERICAN HOMES —Poaturing 114, diterynt 
Fad invanied types of construction, 64 In full 


ing donne, vitae 


ay ‘tied a 'and 9 bedroom 


basements 
Ger 120, guistanitng de 
"64 In full eolor. 


or finest. All-types 
‘England. 13), anasto 


oan eee eneeneeeeeeneeeneneng 


Gur inrmeat pelection of 
for popu 


PLANS FOR NEW HOMES. 
of avery desirable 'Stomes, 32" 
betiroor 


New MASONRY” Homes Over ‘ad 
RRogeragoncrave_ block 

Byles aaa pale 
Fetes, earagens erefaes. reraeare 


see 
designs for 
fone. Many 


Places and other garden 
INCOME PROPERTY & RETIREMENT We 
Over "35 plans for duplex. multiple “unit 
dential income property and small retirem 
romes s 


MEM Mle tanh: Contemporary, Cape’ Cod. eke 
ery popular "806 
SboiTaed cations 116 desisns. 92 In full cag, 


LEVEL HOMES—Shows, 52_ of our igtet 
pad igre! Senin 


oe 
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NGHOUSE CO., INC 


Two 
Ways to 
Install a 
Luminous 
Ceiling 


PLASTIC PANEL IC LIP, 


Puasri 
EXTENDS 44" 


HOMEMADE CEILING can be put up with 
flat panels of frost-white fiber-glass (Filon) 
held in grooved strips. Panels extend %4” 
beyond the strips at each side and rest 
on cleats nailed to the wall (sketch above). 
The fiber-glass is available in thin sheets. 
Keep panels 8” below old ceiling with in- 
candescent bulbs, 4” where fluorescent 
lighting is used. Leave small gaps be- 
tween panels or at ends for ventilation. 
21D poruar science 
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A MODERN luminous ceiling gives you soft, 

glare-free lighting. Such ceilings are now 
being installed in many luxury homes. They 
are ideal for kitchens, bathrooms, dining areas, 
even a workshop—any place where bright, uni- 
form light is important. 

You get a bonus, too: A luminous ceiling— 
essentially a new ceiling dropped below the 
existing one—hides old, cracked surfaces and 
outdated fixtures, yet permits use of the exist- 
ing fixtures and wiring. 

‘You can put up a luminous ceiling in two 
ways. You can buy one ready-made, complete 
with lighting, in several styles and sizes; or 
you can make your own by suspending panels 
of translucent fiber-glass in frames. Use ap- 
proved porcelain sockets or fluorescent fixtures. 


READY-MADE CEILING SECTION 
comes in a prewired kit of hay 
metal grid with pla 
Called “Sunshine Ceili 
about $77 for 4’-by-6" e here, 
$66 for 4’-square model. It's sold 
by John C, Virden Co., 6103 Long- 
fellow Ave., Cleveland. 


Short Cuts 
and Tips 


Eyeglass Case Holds Book Open 
MY SPRING-HINGED eyeglass case makes 
a handy clamp. I use it to hold my 
favorite magazine open to a page of plans 
while I’m working on one of the projects. 
—James C, Adams, Scranton, Pa. 


Drawer-Pull Storage Bin 

AN orprNary drawer pull, fastened to 
the inside of a desk drawer, will make a 
handy bin for small articles such as paper 
clips. Put a row of them in a shop drawer, 
or along one side of a bench, to provide 
handy storage places for small parts. 
—Robert Hurst, Ventura, Cal. 


>>>WueN short tacks are needed and 
you have none at hand, make them. Cut 
and point long tacks by snipping them 
diagonally with cutting pliers—Mees 
Trussell, Berkeley, Cal. 


THE 


HANDIEST 
! 


Your tool kit isn’t complete until 
you own a CHANNELLOCK. 
Why? No other gripping tool 
does so many jobs so well. . . 
the reason why thousands of 
skilled mechanics—year in, year 
out—buy CHANNELLOCK in 
preference to any other plier. 
Available in three jaw capacities: 
%", 1%" and 2". Ask your tool 
supplier for a genuine 
CHANNELLOCK Plier. If he’s 
out of them, ask him to order 
one for you. 


Write for Catalog of Complete Line of Pliers 


CHAMPION DeARMENT TOOL COMPANY 


al 


HOW TO 
Dress 
Up 
Plain 
Doors 


[THE stark look of a panel door can be 
relieved by cutting into the panel and 
weaving it into an interesting pattern. 
Besides being attractive, the open pat- 
tern makes airy doors between rooms or 


MAKE THE CUTS by lowering the plywood panel 
on the rotating saw blade. Push the pm 
the fence to cut to the end of the line. 


SLIDE PANEL INTO GROOVES of three-sided 
frame. Glue on the fourth side to complete as- 
sembly, Check squareness before the glue sets. 


provides ventilation for a closet. Here 
Y,” plywood was used, set in a grooved 
frame of one-by-four pine. 

Cut the panel to size, and lay out the 
pattern—in this case just pairs of parallel 
lines at staggered heights. 

Make a plunge cut on each line by 
dropping the panel on a rotating table- 
saw blade, or by lowering a portable cir- 
cular saw into the wood and guiding it to 
the end of the line. 

After framing the panel, weave strips 
of sheet metal or hardwood in and out of 
the saw cuts. Place a small wood block 
under the portion to be raised, while 
you press down on the surrounding area 
and insert the strips. No fastening is 
needed. Tension of the plywood will hold 
the strips in place. Paint or varnish will 
strengthen the bond. 


INSERT STRIPS of metal or hardwood through 
saw cuts to create woven effect. Sand smooth, 
and paint or varnish both sides of the door. 
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There’s a Weldwood Adhesive for just about every gluing job 


Weldwood 


__ PLASTIC RESIN 


ue. Noth- 


i 
tly, 


Each Weldwood? Adhesive has ain important place 
in every home. In your kitchen, workshop, garage, 
\ctivities room, wherever repairs or proj- 
s'ba ta yous Diss oe or tacks oC Ee WELDWOOD 
Weldwood work savers belong—there when you 


need it. Your hardware, lumber, and paint 
dealers stock all four—pick up your supply soon. 
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Plywood Wall Vanity 


i 


LEAN lines and a spa- 

cious storage compart- 
ment for cosmetics and 
toilet articles make this 
built-in vanity a practical 
addition to a bedroom. 

A boxed-in shelf, com- 
bined with the wall table, 
can be made long enough to 
fill out a blank wall or 
stretch across the top of 
a bed as a built-in head- 
board. 

The table and shelf 
shown were built from 3” 
birch plywood. To cut cost, 
you might use fir plywood 
for parts not seen, such as 
the backs and the bottom 
of the table. 

Mitered joints were used 
throughout, with exposed 
edges covered with birch- 
veneer strips. Note how the 
lid and its surrounding 
frame overlap the apron to 
give a look of thickness. 
When the lid is raised, a 
mirror cemented or screwed 
to the underside appears. 
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GET BOTH HOME PROJECT BOOKS—FREE! 


a 


1. “101 HOME IDEAS’ —2s pages, many in full color, feature home- 
building, remodeling and decorating ideas using wood paneling. For living 
rooms, dens, playrooms, dining and kitchen areas, storage and utility rooms, 
bathrooms, bedrooms . . . traditional and contemporary. Tips on choosing 
grades, species, patterns to fit your way of living. Section on built-ins, 
finishes and effects. 


“COLOR IDEAS & HOW TO COLOR FINISH WOOD” 


features full-color photos of wood-paneled interiors. Ideas on unusual 
bright and pastel shades, textures, ways of installing paneling for e) 
ing effects. How-to-do-it instructions cover sanding, sealing, choosing, 
mixing and applying colors, highlighting grain and knots, finish coats, 
maintenance and care. 


Mail coupon to WESTERN PINE ASSOCIATION 


DEPT, 4290-L, YEON BLDG., PORTLAND 4, OREGON 


YOUR NAME. STREET ADDRESS, 


ZONE. STATE 


ARROW’S 1-50 STAPLE GUN 


SHOOTS A STAPLE WHEREVER Jee" D DRIVE A NAIL! 


Grip the gun that gets the job done faster, easier 
and better! It's a breeze! One squeeze and it's 
nailed — with Arrow's one-hand operated T-50 
‘Automatic Staple Gun! And you always have 
other hand free to position work or balance self! 
This rugged, all-steel, jam-proof professional tool 
is buile for’ a long ‘life of smooth, trouble-free 
operation! 

Uses 6 staple sizes: 
1/4", 5/16", 3/8", 1/2", 9/16" 
and ARROW’S CEILTILE STAPLE 

Especially Designed for Ceiling Tile 


Does iat Heavy Duty STAPLE-NAILING bbs 


AVAILABLE 
ot your local 
ENG THe | —WWSULATING —|_UPHOLSTERING iiscdoeece dace 
Pioneers and Pacesetters mr 
Building Si 
For Over a Z sacs 


Quarter Century One Junius Street - Brooklyn 12, N. Y. 
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TWIN DOORS 
can be better than one 


PLITTING an old-style wide door 
down the middle is a fine way to re- 
duce the swing in a crowded area. You 
can also remodel it for better appearance. 
Cut the door along its center (1) to 
get two of equal width. Glue %” or 4” 
hardboard over each one to conceal the 


old paneling (2). Sand the edges flush. 
Create a new twin design with molding 
nailed on the hardboard (3) 

Reset the stops in the doorway to ad- 
just for the new thickness, and hang the 
doors. Add double handles and magnetic 
closure stops to hold the doors shut. 
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Anvil Made from Railroad Rail 


Anviis sell for as much as $40 where 
I live and there aren’t many of them. So 
I made my own from a short length of 
railroad rail. I tapered one end with an 
acetylene torch to form the horn and 
welded the rail upside down to a heavy 
metal base. The piece weighs 55 pounds 
and has the musical ring of a real good 
anvil.—John Curoe, Bernard, Towa. 


Short Cuts 
and Tips 


Stile Welded 
from Pipe 
A Few pieces of discarded 

2” iron pipe were welded 

together to make this rural 
| fence stile. The curved 
“\ hand grip welded to the tall 

vertical members is a piece 

of 1%” pipe—Grover Brink- 

man, Okawville, Ill. 


DULL EDGES 
OF FLUTES 


CS 


Old Countersink Flares Tubing 

AN oLp discarded countersink makes a 
good tool for flaring the ends of copper 
tubing to fit compression joints. File off 
the sharp flutes so they won't chew the 
metal. Rotating the countersink back- 
wards while you press it in will make the 
flare more uniform and keep the flutes 
from digging into the soft copper.—W’. C. 
Wilhite, Carlinville, I. 


au 


How to Chuek Odd 


To a good machinist, a job that “can’t be done” simply takes 
a little longer. Here’s how to do four impossible jobs 


MONG machinists, you can tell the 
men from the boys by their ability 
to improvise solutions for tough jobs that 
can’t be handled according to the book. 
Experience plus imagination make the 
difference. 
How, for example, would you set up a 
finished sphere for additional machining 


Where the accuracy of a col- 
let is required, but the stock is 
odd-size or too large for your 
collet range, fasten a slotted 
steel plate to the lathe face- 
plate with three bolts arranged 
as shown, so that one corner 
of the plate is free to spring 
in and out. 

Bore an opening in the slot, 
centered and exactly the di- 
ameter of the work to be held 
(photo at right). Insert the 
work in the hole and tighten 
it by drawing up the cap screw 
(arrow in photo at far right) 
to pull the split plate together. 

When the job's done, save 
the plate. You can rebore it 
for work of larger diameter. 
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in the lathe? Form an irregularly shaped 
curved piece? Grip odd-size stock accu- 
rately when ordinary collets don’t have 
the range to fit it? Or face a bundle of 
rods in one turning operation? The an- 
swers are deceivingly simple—but it took 
brains to figure them out, as you will 
see on these two pages. 


Curved pieces like 
the one shown in the 
inset at left can be 
easily machined to an 
accurate radius in the 
lathe. First clamp the 
part in a toolmaker’s 
or drill-press vise. 
Then chuck the vise 
in the four-jaw lathe 
chuck. Adjust the in- 
dividual jaws to place 
the workpiece in a 
position that will give 
the required radius. 
For extreme accuracy, 
set the radius with an 
inside mike mounted 
on the tailstock. 


Shapes in the Lathe 


7 
SPHERE 


FILE BOLTHEAD 
ON TWO SIDES 
TOFIT KEY- 


A sphere can be lathe-mounted by pull- 
ing it up tight against a ring of pipe 
or tubing. Chuck the ring with a center- 
drilled disk or backing plate behind it. 
Face the outer end of the ring and bore 
in about 14” to true its inside diameter. 

If the ball is hollow, drill and file a 
keyhole-shaped opening as shown. Insert 
the filed-down head of a bolt in the key- 
hole and twist it a half turn. Tighten 
the nut on the bolt with a socket exten- 


sion inserted through the lathe spindle 
to draw the nut up tight against the 
backing plate behind the ring. 

If the ball is solid, drill and tap a 
hole in it. Lock it to the ring with a 
machine screw in the backing plate tight- 
ened with a long screwdriver through the 
lathe spindle. 

Any tendency to slip can be overcome 
by inserting strips of sandpaper between 
the ball and the ring. 


Bundles of short rods can be faced in 
one operation almost as quickly as you 
could handle a single rod. Gang the rods 
together in a diagonally split sleeve, and 
tighten the chuck jaws on the sleeve to 
compress it over the rods. Face the entire 
bundle at a single pass. 
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Storage Rack for 
Prized Wood Scraps 


AN’T bear to burn up precious wood 
remnants? And if you save them, 
what good is your treasure if you can’t 
find a particular piece? The varied ~ 
shelves of this rack help you file lumber 
and plywood scraps by size and species. 
All shelves are tilted either up or down 
—at an incline of about 3” per foot—to 
lean tall scraps back or keep small ones 
forward. If you can locate the rack in 
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a corner, you'll need the supporting 
frame at only one end. Nail into each 
shelf through the plywood sidepiece. 

The platform base keeps the ends of 
the longest pieces from absorbing mois- 
ture; it can be omitted if the floor is other 
than concrete. Finish off the job with 
two coats of penetrating sealer to protect 
the rack from wear and warpage.—Edwin 
M. Love, Palmdale, Calif. 


“Phase detector of the 
Moving Target Indicator 
receiver misaligned on the 
FPS-3... realignment procedure 
must be followed.”’ 


YOU MAY HANDLE A SITUATION LIKE THIS... 


Lf you measure up to the Aerospace Team 


This man is on a team, And the situation 
facing the team is a moving target. Missi 
Intercept same. This man is an expert. He 
given thorough training in his specialty. Now 
he is a skilled technical specialist with an 
assured future. He is a man who measured up 
to the requirements of the Aerospace 
a man you can depend on. 


Are you that man? If you have what it 
takes, an exciting and interesting career may 
lie before you. You will be eligible for valuable 


training for a key job in the rapidly unfolding 
age of air and space travel. Also, there will be 
the opportunity to further your formal educa- 
tion, perhaps even win a college degree—with 
the Air Force paying a substantial part of your 
tuition costs. 


If you are interested in a career of steady 
advancement, solid security...a career where 
you will handle situations of increasing respon- 
sibilities, we of the Air Force would like to 
talk to you. Just clip and mail this coupon. 


U.S. AIR FORCE 


There's a place for tomorrow's leaders on the Aerospace Team 


pee — 
! PASTE COUPON ON POSTCARD AND MAIL TO: 

I Airman Information, Dept. MPSO9, Box 7608, Washington 4, D.C. 

| Please send me more information on my opportunities in the U.S. Air Force. | am between the 
I ages of 17-27 and reside in the U.S.A. or possessions. 

| Mane 

| Address. 

| City. Zone_ County. State. 
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New Ideas in Photography 


Kodak Sound 8 Projector comes complete in bi 


y 


in case with //1.6 lens, speaker, microphone, and phono 


Now you can add quality sound 


Magnetic head of “Alfenol” alloy is 
almost wearproof, assures realism 


Now you can get top-quality 8mm magnetic 
sound at half the cost of fine 16mm magnetic 
sound, thanks to a major advance in metallurgy. 
‘The Navy has developed a new alloy called 
Alfenol: Al for aluminum, fe for iron, nol for 
Naval Ordnance Laboratory. Used in the new 
Kodak Sound 8 Projector, it provides fidelity 
rarely surpassed even in 16mm sound movies. 
Gives long service 
Alfenol is amazingly durable. While other record- 
ing heads need to be replaced after a few hours, 
the Alfenol head records for thousands of hours 
without any loss in sound quality. 
‘The Kodak Sound 8 Projector makes it easy 
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to add commentary, music, and sound effects to 
all your 8mm movies—old or new. Just ask your 
photo dealer to have Kodak Sonotrack Coating 
added to the edge of your edited film, 


Comes with microphone 

Then project your striped film at 16 or 24 frames, 
and record your commentary by speaking into 
the microphone that comes with the projector. 

To add music or sound effects, connect your 
record player or tape recorder, using the phono 
connector cord. You can record, play back, and 
re-record until you are satisfied—as you would 
with a tape recorder. 

When you hear the final playback, you'll be 
delighted with the clear, balanced tones produced 
by the built-in 10” x 2” oval speaker. 

‘Judge the sound and picture quality of the 


Picture it now—see it again and again 


connector cord. $345, 


to 8mm movies! 


Kodak Sound 8 Projector for yourself. $345 list, 
or as little as $34,50 down 


Budget Movie Projector Automatically 
Threads Film Right Onto Take-up Reel 


Easiest low 
Just feed the film into a slot and the 
show is on! Brownie 8 
Movie Pre 
Model A15) shows 
bright, sharp 8mm 
movies up to 4 feet 
wide. 200-foot reel 


‘ost way to show movic 


capacity. $54.50, 


‘See Kodal 


'Ed Sullivan Show” and "Adventures of the Nelson Family* 


AutomaticCameras'Tiny Power Plants 
Made of Selenium, Cadi im, Gold 


Imagine subminiature power plants that use light 
are the keys to picture-perfei 
fe cameras, 


posed of a thin steel plate coated with layers of 
selenium, cadmium, and gold or platinum. The 
last layer is about one molecule thin, and is 
covered with lacquer to seal out moisture. 

Light falling on the cell is converted directly 
into an electric current. The current is so small, 
it is measured in millionths of an ampere. Yet it 


3 


1) Brownie Stari 
Kodak Auto! mera, $89.50; 3) 
Brownie Automatic Movie Camera, //2.3, 
$77.50; 4) Kodak Cine Automatic Turret Cam- 
era, //1.9, $124.50, 


can move the carefully balanced meter mechanism 
of any Kodak automatic camera (above), 

he position of this mechanism determines 
your lens opening. In still cameras, the 
“squints” in sun, opens in shade when you pre 
the shutter re In movie cameras, the lens 
opening adjusts continuously. 

‘These ultra-modern automatic cameras 
by Kodak make picture-taking easier 
and surer than ever before. 
See them at your dealer's, 


Prices are list, include Federal Tax, and 
‘are subject to change without nati. 
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outboard maker uses Champions 


Why do the experts, in field after field, where performance Kt 
° is vital, choose Champion spark plugs? 5 


Because they know they can depend on Champions to de- 

© liver every bit of performance from every drop of gas. Your 
car will perform better, too (and save money on gasoline) 
with new Champions. Put in a set every 10,000 miles! 


Worn spark plugs waste lots of gas— 
so check your plugs every 5,000 miles! | CHAMPION 


Tune-Up Quiz 


Can you check 
off the correct 
diagnosis in each 
of these cases? 


Spark plugs should be examined 

every time they are removed, for an 
indication of the motor condition. When 
the firing ends are covered with a dry, 
black, flufly deposit, it may indicate: 


A. excessive oil pumping; B. spark timing over- 
advanced; ¢. incomplete combustion, 


Correct coil polarity, or the direction 

high-tension current flows through 
spark plugs, is important. Inadvertently 
reversing the polarity can often cause: 
A. hard starting; B. pre-ignition; ¢€. a short 
circuit 


Distributor breaker points and spark 

electrodes must be adjusted to the 
proper gap for a well-tuned engine. The 
gap should be checked with: 


A. a flat feeler gauge; 8. a round feeler gauge; 
C. a half-round feeler gauge. 


Ignition timing should be checked 
and adjusted with a timing light. 
Before this is done, the: 
A. air cleaner should be removed; 8. spark plugs 
should be cleaned and gapped; ¢, breaker 
points should be gapped. 


‘The carburetor is designed to deliver 
a correct fuel-air mixture to the en- 
gine under various driving conditions. 
This very precise mechanism requires: 


A. periodic attention; 8. very little attention; 
€. no attention. 


The cooling system must disperse 

the excess heat developed by the en- 
gine. To do this efficiently, the coolant 
must be clean and should contain: 


A. liquid radiator sealer; 8. radiator cleaner; 
€. rust inhibitor. 


for 
Car 
ers 


An item often overlooked, which 
helps the battery give better service, is: 
A. cleaning the top of the battery regularly; 

adding new acid to the electrolyte once each 
years €. running it down occasionally so it ean 
give 


a fresh charge. 
The thermostat restricts water circu- 
lation to the radiator until the block 
temperature reaches the thermostat set- 
ting, to provide quicker warm-up and 
heater operation. During the hot summer 
months the thermostat is: 


A. of no practical use; 8, just as important as in 
winter; ¢, harmful to the engine. 


7 The car battery has to do a big job. 


‘The manifold heat-control valve is a 

thermostatically operated valve that 
diverts some of the hot exhaust gases to 
heat the intake manifold during the 
warm-up period. If this valve is inopera- 
tive and allows gases to exhaust directly 
at all times, it will: 
A. waste fuel until the ad arms up; B. cause 


the fuel system to vapor-lock; €. result in burned. 
exhaust valves. 


to supply clean outside air to the 
case for ventilation. Should this 
ventilation system become clogged and 
not supply air to the crankcase, it will: 
A. cause the engine to overhe: B. prevent 


sufficient oil from reaching the cylinders; ¢. lead 
to excessive oil dilution and formation of sludge. 


1 Car engines have a breathing system 


Now turn to the following 
pages to check your answers 
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Judge your automotive I.Q. by the 


4 ©. incomplete combustion 

| A fuel mixture too rich to be com- 
pletely burned is generally the cause of 
dry, black, fluffy deposits on spark plugs. 
Check for a dirty air cleaner that might 
be choking off air, a sticking or slow- 
opening choke, low-speed jets opened too 
far, or a too-high fuel level in the carbu- 
retor float bowl. 

Correct air-fuel ratio is important to 
the life of your engine. Even a slightly 
over-rich fuel mixture can reduce by a 
third the mileage you get before the 
apark plugs must be cleaned. Many ga- 
rages can analyze your air-fuel ratio and 
adjust the mixture for best mileage and 
operation. 

If this deposit continues after you've 
made sure the engine is receiving the 
correct fuel mixture, hotter plugs may be 
needed. (Cold plugs may have been in- 
stalled at some time, or your driving con- 
ditions may call for hotter-than-normal 
plugs.) Check your plugs against the rec- 
ommended number for normal driving 
in your car, then buy the new plugs one 
or two numbers hotter. 

Should only one or two plugs show 
this type of fouling condition, inspect 
the high-tension wires to these plugs for 
cracked or worn insulation; replace them 
if necessary. Sticking valves in one or 
more cylinders may also be the trouble 
makers. A little top-cylinder tune-up oil 
squirted into these cylinders or onto the 
valve stems may end the problem by 
freeing the valves. 
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#) A. hard starting 
Z Coil polarity should always be nega- 
tive at the spark-plug terminal. If polar- 
ity is reversed—usually by incorrectly 
connecting the primary leads—a decided 
increase in voltage will be required to 
fire the spark plug. This results in rough 
idling and missing, as well as hard start- 
ing. Polarity will also be reversed if the 
battery is installed with the wrong ter- 
minal grounded, but this seldom happens. 

Polarity can be determined by a me- 
chanic using a coil tester, a high-tension 
voltmeter, or one of the newer electronic 
ignition checkers. You can check with 
your eyes by examining the primary wir- 
ing connections. The thin wire running 
from the distributor to the coil (not the 
heavy high-tension wire) should be con- 
nected to the terminal on the coil that is 
marked the same as the grounded post of 
the battery. Thus, if the negative post 
of the battery is grounded, as most are 
today, then the distributor wire should 
be connected to the negative terminal on 
the coil. 


B. a round feeler gauge 
9 A round gauge is not only easier to 
use, but it will result in a more accurate 
setting of the gap. 

After points and plugs have been in 
service for some time they show wear on 
their contact surfaces and electrodes. 
This uneven condition makes it almost 
impossible to set the gap with a flat 
gauge, which tends to contact only the 
high spots, resulting in a wider gap than 
intended. ‘This decreases the point dwell 
and has the effect of advancing the tim- 
ing, causing the engine to idle roughly 
and knock under load. 

‘The garage mechanic has an electrical 


number of questions you answer right 


dwell meter to set points accurately, but 
the home mechanic must set them with 
a feeler gauge. By careful use of a round 
wire gauge, a very satisfactory job can 
be done. It will pass between the high 
spots and give a closer setting. 


C. breaker points should be gapped 
As an engine. “is used, the fiber rub- 
bing block on the movable point arm 
slowly wears away from rubbing the dis- 
tributor cam, resulting in a gradually 
diminishing point gap. This undersize 
gap tends to retard the timing. Widening 
the gap to its original setting according 
to the manufacturer's specifications near- 
ly always restores the timing. Adjusting 
the timing, however, has no effect on the 
point gap. 
Make sure the points are adjusted ac- 
curately before checking—and, if neces- 
sary, adjusting—the timing. 


B. very little attention 

The carburetor is designed to mix 
and deliver the correct air-fuel ratio to 
the engine under varying conditions. Left 
alone, it will do its job efficiently for 
many of miles. 

Many drivers tend to tinker with the 
carburetor at the first sign of rough oper- 
ation. Unless trouble is definitely indi- 
cated in the carburetor, it should be left 
alone until other, more probable items, 
such as the ignition system, have been 
checked. 

‘There are, however, a few things that 
can be serviced by the home mechanic. 
Clean the air filter, fuel filter, and sedi- 
ment bulb in the fuel pump to keep dirt 
from entering the carburetor. The addi- 
tion of a separate fuel filter at the gas- 
line connection of the carburetor will 
further protect the small passages from 
dirt that might slip through the fuel- 
pump filter. 

Parts of the carburetor that can be 
adjusted are the low-speed needles and 
the idle-speed adjustment screw. For 
different climatic conditions, the accel- 
erator-pump linkage and the automatic 
choke on some carburetors can be ad- 
justed for best seasonal performance. 

A visual check into the carburetor 
throat while holding the choke valve 


open can determine if the accelerator 
pump is operating. Move the throttle 
linkage by hand; with each opening of 
the throttle you should see a stream of 
gas squirt into the throat. 

The fuel level can be checked visually, 
too. With the engine idling and the choke 


open wide, the high-speed nozzle in the 
center of each venturi should be dry. 
If you see gas coming from the high- 
speed nozzle at idling speed, the float 
level is too high and should be corrected. 


C. rust inhibitor 

‘The cooling system of an automobile 
must be kept clean and free from rust. 
Water alone in the radiator will lead 
to corrosion unless an inhibitor is added 
to prevent it. Always add some form of 
inhibitor to the fresh water after every 
refilling. 

The better brands of permanent anti- 
freeze contain a good inhibitor, which 
will effectively prevent the formation of 
rust for one season. After that the in- 
hibitor becomes saturated and worn out, 
and can no longer neutralize acids to 
prevent rust in the cooling system. For 
this reason, you should use fresh anti- 
freeze every fall. The antifreeze proper- 
ties may still be good after a year, but 
the inhibitor will have exhausted itself 
and can’t be renewed. 


of the 
battery regularly 
steady trickle of stored energy is slow- 
ly lost through the dirty, damp accumu- 
lation on top of a battery. This dirt acts 
ved on 234 
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Gus Makes a 
Confession 


By Martin Bunn | 


street in front of the Model Ga- 

rage and walked down to where a 
construction gang was laying a new storm 
sewer. The racket from a big crane, an 
air compressor, jack hammers, and a 
back hoe rooting ahead of the pipe crew 
was deafening. 

Through the din, the sound of a miss- 
ing engine caught his ear. As a musician 
can pinpoint a single sour note in a sym- 
phony orchestra, Gus identified the of- 
fender as the crane. He was surprised, 
because it looked new. 

‘A young man climbed down from the 
cab and greeted him. It was Bill Wiggins, 
trouble-shooter for Wisnewski’s Cor 
struction Equipment. 

“You don’t look very happy,” Gus said. 

“T’m not,” Wiggins said. “We sold that 
crane to the contractor a few weeks ago. 
Ever since, it’s been acting up and he 
threatens to turn it back and sue for 
damages. If he does, I lose my job.” 

Gus made sympathetic sounds. He 
knew the job was important to Wiggins. 
He'd been in trouble on and off during 
his teens, and the Model Garage owner 
had straightened him out and interested 
him in auto mechanics. Joe Wisnewski 
had hired Wiggins on Gus’s recommenda- 
tion. Now, if he lost the job, Gus feared 
his old irresponsibility might turn up 
again. 

“Look at that,” Wiggins said as the 
crane went into action. It was giving the 
operator a hard time. He was trying to 
swing a giant section of concrete culvert 
pipe into position over a ditch. Each time 
he started to lift and swing, the engine 
missed and sputtered, the cable twitched, 
‘the boom teetered, and he had to set his 
hand brake and wait for the machine to 
calm down. 

Gus noted that the exhaust bark was 
too mild to indicate that the engine was 
pulling hard. And when it was hitting, 
the sound was smooth enough to suggest 


G« WILSON crossed the torn-up 


228 POPULAR SCIENCE SEPTEMBER 1960 


that the trouble was not poor compression. 

“Checked the spark plugs?” he asked. 

“Checked them!” Wiggins said. 
“Changed them four times yesterday. 
‘They keep getting fouled. I just put in a 
brand-new set . 

He was interrupted by the noon siren. 
Activity stopped. The crane operator, 
lunch box in hand, came over to have a 
word with young Wiggins. 

“The way that 
crane is behaving, 
Bill, I'm afraid we 
may have an acci- 
dent.” 

“We'll just have to 
take it easy, Ma 
Wiggins said. “I’ve 
been over that en- 
gine half a dozen 
times. Valves, rings, 
compression, timing 
are perfect. It doesn’t 
use enough oil to 
measure, The mag- 
neto is as hot as a 
firecracker. I've done 
the best I can.” 

“I know you have, 
Bill,” said the crane 
operator. “It’s not 
your fault.” 

“Yeah, but try and 
tell my boss that.” 
Wiggins turned to 
Gus. “Will you take 
a look at it, Mr. Wil- 
son? If you can’t 
spot the  trouble— 
well, I'll quit before 
Joe Wisnewski has a 
chance to fire me.” 

“Sure,” Gus said, 
climbing into the cab. “No need to check 
the spark plugs since you just changed 
them.” 


modern new 
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flipped 


had fi 
had 


ALF an hour later Gus had inspected 

the magneto for cracks in the dis- 

tributor housing, flashover, bad condens- 

er, intermittent ground, crossfire, and im- 

pulse-coupling performance. He could 
find nothing wrong. 

“Here comes your boss,” said the crane 
operator, biting into an apple as he 
climbed ‘the cab. “He looks mad.” 

“I wouldn’t work that crane,” Gus 
warned. 
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Provupty the Smiths moved into their 
beach 
one of its kind on that stretch of shore. 
Its flat sun-deck roof was a delight at 
first, but after a couple 
Smith marched grimly into a paint 


Three hours later he had finished 
painting a facsimile of the beach sur- 
face on the flat roof. 
line representing receding 
water lapping painted “sand.” 

“There!” he said to a neighbor who 
me up to see what was going on, 
‘Maybe that will do it.” 

The visitor stared, sure that Smith 

lid. But actually he 
good reason for doing what he 
had with paint and brush. 


How Come? 
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“You keep out of this, Gus Wilson.” 
It was Joe Wisnewski, and he was mad. 
He turned on Bill Wiggins. “If this rig 
lets us down, you're through—and I'll see 
that you don’t get another job with any 
construction outfit in this state.” 

“That’s not fair, Joe,” Gus said. 

“Fair?” Wisnewski roared. “I’m not 
interested in being fair. There’s a cloud- 
burst headed this way. If the contractor 
doesn’t get the pipe 
in down to the di- 
version point in the 
next two hours, half 
the town will be 
flooded.” 

The crane opera- 
tor hit the starter 
button. The engine 
kicked in and he 
gave a few tentative 
tugs at the controls. 
Slowly he lifted a 
section of pipe and 
lowered it into the 
ditch, where a crew 
guided it into posi- 
tion. A panting bull- 
dozer followed up, 
shoving in dirt. 

Three sections 
were in place. As the 
fourth one was being 
lifted, it happened. 
The ‘crane engine 
missed, backfired, 
missed again. The 
operator dropped his 
load on the soft earth 
bank. 

“You better get 
another crane in,” 
Gus said to Wisnew- 
ski. “This thing is dangerous.” 

‘Can’t,” said Wisnewski, looking wor- 
riedly at black clouds scudding in from 
the north. “This one’s specially rigged. 
It'd take hours just to change over.” He 
pointed at Bill Wiggins. “You're fired!” 

“J quit,” Wiggins said angrily. 

“Take it easy, you two,” Gus said. 
“It's got to be the spark plugs—only 
thing I didn’t check. Got another set?” 

“Sure.” Wiggins pulled a box from a 
pocket. “I've been buying the darn things 
wholesale.” 

“Put ’em in.” 

“And make it snappy,” 
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Here’s why AC Spark Plugs 


ARE THE BEST 


for your car! 


Shown here are four exclusive AC Fire-Ring 
y Spark Plug features not found in any other 

spark plugs . . . four points of proof why ACs 

are the best... four reasons why ACs will 

give you the finest spark plug performance 
\ 


ys you can buy for your car. 


) 

@ Buttress Top design lengthens the flash- 
je sure firing under 
wmidity and extreme 

\ . 
‘oge—ossures smoother engine performance. 
© Het Tip Insulator, long ond thin, with 
deeply recessed tip, heats faster, cools foster 
to stay clean longer. 

@ lsovolt Alloy electrodes, mossive ond 
thick, decrease electrode wear and result- 
ant misfiring, for longer peak performance. 

Va 
; J 


If your car has gone 10,000 miles or 
more since you last changed spark 
plugs, ask your dealer to install a set 
of new... 


FIRE-RING 
SPARK PLUGS 


THEY MUST BE THE BEST! 


AC SPARK PLUG 4 THE ELECTRONICS DIVISION OF GENERAL MOTORS 
21 


ski, forgetting he'd just fired. Wiggins. 

Wiggins clambered up on the crane. 
He jerked out the plug cables without 
bothering to cut the mag. Gus was be- 
hind him, checking and spacing gaps as 
the young man’s fingers spun out old 
spark plugs and put in new ones. 
they were all in place, Wiggins started 
to unscrew brass extension terminals 
from the old plugs. 

“No time for that,” Gus said. “Just 
connect them up.” 

‘The crane operator started to protest. 
Wiggins ignored him, finished the job. 
“Okay, hit the button,” he said, jump- 
ing down. 

With a roar the engine came to life. 


‘The crane lifted a section of pipe, posi- 
tioned it smoothly in the ditch. 

“Sounds good,” Joe Wisnewski said. 

Gus nodded. He was unscrewing the 
brass extension terminal from one of the 
spark plugs Wiggins had removed. Its 
purpose was to hold the wires farther 
away from the engine block to prevent 
heat from damaging the insulation. Ex- 
amining it closely, he knew what had 
been the trouble and that a fluke had 
fixed it. The first drops of rain began 
to fall. 


FEW hours later, Joe Wisnewski and 
Bill Wiggins, both soaked to the 
skin, came into the Model Garage. 
“We just made it,” Wisnewski said. 
“If we hadn’t, that contractor would have 
sued me for my shirt.” 
“Maybe,” Gus said. “Why did you put 
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“Sorry, sir, but all cars must remain in the park 


these brass extensions on, Bill?” he asked, 
holding up one of the spark plugs that 
had been removed. 

“The operator insisted on it,” Wiggins 
said. “Told me he always used them on 
his old crane.” 

“Yes, but not with this type of plug,” 
Gus said. “It’s vented and needs a vent- 
ed terminal.” 

“A vented spark plug?” Wiggins said, 
a puzzled look on his face. “Guess I 
haven’t been doing my homework.” 

Wisnewski burst in. “The crane opera- 
tor? Then it’s the contractor's fault. Pll 
sue him for—for—” He calmed down. 
“What's a vented spark plug?” 

Gus explained. Spark plugs on engines 
that idle a lot—as in a crane, 
police car, taxicab—often 
foul up because they don’t 
get hot enough to burn 
away carbon that forms on 
the electrodes. A special 
plug, with an auxiliary 
spark gap inside, keeps the 
electrodes from losing heat. 
But the interior spark cre- 
ates ozone, so the upper 
shank is hollow—vented— 
to let the ozone escape. 

“If the ozone is trapped,” 
Gus pointed out, “pressure 
builds up, making it hard 
for the spark to jump the 
gap. The result is misfire.” 

“Then this extension ter- 
minal trapped the ozone,” 
Wiggins said. “It isn’t bored through.” 

“That's right,” Gus said. “A vented 
spark plug needs a vented terminal.” 

“Well, that’s how we learn,” Wisnew- 
ski said, smiling now. “Thanks, Gus. You 
saved our lives. Come on, Bill.” 

When they had gone, Stan Hicks eyed 
his boss suspiciously. ““You were awfully 
smart about vented spark plugs.” 

Gus grinned. “I'll confess—but only to 
you, Stan. I didn’t really spot the trouble 
till after we'd changed the plugs—without 
time to screw on the extensions. After I 
got back here, I confirmed it with this 
technical bulletin from the spark-plug 
people.” He pulled some folded papers 
from his pocket. “While our friends were 
out in the rain, I was boning up.” 

Stan winked in mock conspiracy. “The 
secret’s safe with me, Boss. Now what 
were you saying about a raise?” 


Pha 
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100% FRESH STARTS 


There’s just no substitute for a fast start when the occasion calls for it. 
(Ask any car owner!) And you get fast starts from a Delco Dry Charge 
battery—because a Delco DC is 100% FRESH. It’s not activated until you 
buy it—so you get all the power you pay for. Better yet, you can count on a 
long life of dependable starts from this battery because it’s specifically designed 
to handle the increased electrical needs of today’s high compression engines. 


Don't take a chance—ask your regular serviceman for a Delco DC-12, the battery built by 
Delco-Remy, world-famous manufacturer of a complete line of automotive electrical equipment. 


ee 


(I DELCO BATTERIES ARE 
ANOTHER RELIABLE 


I GENERAL MOTORS PRODUCT 
«+» DISTRIBUTED NATIONALLY 
DRY CHARGE THROUGH ou UMS 
BATTERY 


BE ON TV... 
ask your DELCO dealer about the 
exciting Hollywood TV contest 
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Tune-Up Quiz for Car Owners 
227] 


(Continued from 


as an electrical conductor and allows 
current to escape. The steady loss, though 
small, can be measured with a sensitive 
meter. 

‘The battery needs every boost it can 
get to help lighten the burden of the 
electrical demands made on it. 

Sprinkle some baking soda on the top 
of the battery, and on the corrosion de- 
posits on the cable ends, or dissolve bak- 
ing soda in water and apply with a brush. 
Keep brushing and applying fresh soda 
until the foaming reaction stops. When 
it does, use fresh water to flush away the 
loosened deposits from the top and under 
the cable ends. Be careful not to get soda 
or solution in the air vent of the cell caps. 

Allow the battery to dry, and coat 
cable ends and terminal posts with grease 
or petroleum jelly, making sure the con- 
nections are tight. Check the battery 
hold-down to see that it is tight enough 
to hold the battery firmly, but not so 
tight that it distorts or strains the case. 


B. just as important as in winter 

Never run your car without a ther- 
mostat. They come in various tempera- 
ture settings. Choose one that fits your 
driving habits, and leave it in. 

Some drivers remove the thermostat 
during hot summer months, which causes 
an increase in the time required for the 
engine to warm up to safe operating 
temperature. They're doing harm to the 
engine by encouraging the formation of 
sludge and acid. 


A. waste fuel until the engine 
warms up 
When the engine is cold—winter or sum- 
mer—the manifold heat valve diverts ex- 
haust gases to heat the outside of the 
intake manifold. This helps vaporize in- 
coming fuel until the engine develops 
sufficient heat for efficient operation. 
the engine 
warms, a thermostat- 


expands 


ie spring 
and moves this in- 


ternal valve or 
damper, eventually 
opening it complete- 
ly to allow exhaust 
gases to go directly 
out. 
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If this valve is inoperative and allows 
the exhaust gases to go directly out 
without heating the intake manifold, 
much fuel is wasted at each cold start. 
‘The incoming fuel mixture, partly vapor- 
ized by the carburetor, condenses on the 
cold walls of the intake manifold, starv- 
ing the engine and necessitating a richer 
setting on the automatic choke. Result 
is poor performance and poor economy 
as well. 

Should this valve be stuck in the 
closed or warm position, it will heat the 
intake manifold excessively at all times. 
This can cause hard starting when the 
engine is hot; vapor lock, caused by ex- 
cess heat, may boil the gasoline in the 
carburetor. It can also result in cutting 
out at high speed and, eventually, burned 
valves. 

Move the counterweight on the heat 
valve occasionally to see that it is work- 
ing freely. If it sticks, squirt penetrating 
oil on each end of its shaft to free it, 
then apply graphite to keep it working. 
If you can’t free it, have the heat valve 
replaced. 


C. lead to excessive oil dilution 
1 and formation of sludge 
The crankcase ventilating system is very 
important. If it becomes clogged the 
engine cannot get rid of crankcase vapor, 
which contains moisture and acid. When 
this vapor condenses, it dilutes and con- 
taminates the oil. This causes sludge, 
resulting in clogged oil lines and prema- 
ture breakdown of engine parts through 
acid corrosion. 

main parts of the system are a 
combination oil-filler-breather cap above 
the engine and a breather tube that ex- 
tends below the crankcase. When the car 
is moving, the air stream creates a par- 
tial vacuum in the lower tube and air is 
drawn in through the breather cap. After 
circulating, the air is vented out the 
lower tube. 

Clean the filter element in the breather 
cap by sloshing it in kerosene or solvent. 
Blow dry and re-oil. See that the lower 
tube is open and not crimped or bent 
(it points straight down). If it is equipped 
with a filter, remove it and clean it, fol- 
lowing the same procedure as with the 
breather cap. 


Here's a rope trick to simplify the in- 
stallation of windows set in rubber mold- 
ing. Place a heavy cord in the molding 
groove, press the window into position, 
and pull on the cord. The cord lifts the 
lip of the molding over the glass. 


Hints from the Model Garage 


To protect your car’s finish when work- 
ing on the engine, drape a square of 
thin plastic sheet over the fender. The 
plastic is easy to wipe clean and folds 
into a tiny package for storing. Magnets 
make good nonslip hold-downs. 


A four-way lug wrench is seldom used 
for anything but emergencies—often at 
night. Instead of painting the arm that 
fits the lug bolts of your car, as many 
people do, wrap it with tape that can 
be readily felt in the dark. 


When installing a new battery, or one 
that’s been out for a charge, brush out 
the metal tray of the battery holder 
and sprinkle some baking soda over it. 
The soda will neutralize any acid over- 
flow and keep the tray from rusting. 
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More Hints from 
the Model Garage 


Protect the top of your battery from 
dirt and short-circuiting moisture, and 
cut down excessive evaporation of the 
electrolyte this way: Cover it with a 
plastic freezer bag. Cut two holes in 
the bag to vent off charging gases. 


INSTALL STREET 
ELBOW, 


‘cw | 


PENETRATING OIL = 


To clear a clogged grease channel, 
replace the fitting with a street elbow, 
fill the elbow with penetrating oil, and 
drive for a week. Put back the fitting 
and try your grease gun. Fresh grease 
should now force the old grease out. 


TURN WITH 
SMALL WRENCH 


Fatrick- 


A stubborn roundhead screw that resists 
removal because it’s frozen or its slot is 
chewed beyond use can be unstuck by 
filing flats on opposite sides of the head. 
Then you can use a wrench on the fiats 
to turn the screw with ease. 
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SPARK-PLUG CORE 


A spark tester, handy to use when spark 
terminals are sheathed in rubber, is easy 
to make this way: Break an old spark 
plug apart and save the core. The cap 
will snap easily into the wire terminal, 
leaving the core exposed for testing. 


on New 


CRAFTSMAN 
RATED Grit Tools! 


azing Karbo-Grit Tools never wear out! 
The its are made from diamond-hard 
‘Tungsten Carbide, permanently brazed on 
steel! Karbo-Grit Tools cut and smooth all 
woods, plastics, Formica, plywood, plaster, 
composition, hardboard, fiber glass, alumi- 
num, brass, wallboard and laminates. Eas 


to clean with wire brush or gum remover. 


KARBO-GRIT RIM CUTTING WHEEL, KARBO-GRIT ABRASIVE SANDING WHEEL 3000 


Fs Se Apert eg ae Hundreds of tungsten carbide particles are brazed to the edge 
Oaiiane te ct on Nniied eric? °° and sides of the wheel. That means you can saw, dado, shapo, 


Ceplinelly moet, 

Kinch cometer, sand, and plow all on the same blade! Safe to use, too, because 
there are no teeth ta snag or drag! Designed especially for bench 
and radial arm saws. 8 in. fits $4 and 34 in. arbors; 10 in. fits 


athrinch center bole. Hand $¢ in. arbors. 4.86 Reg. 6.49 


1Otinch diomeler:... 
YMoineh canter W 


Karho-Grit Hand Sander, 1.11 Reo. 1.49 
Sato andreas ot pavaoet thet 
4 x S¥-inch platen with felt back-up pod. 
Fhe or medion gre #2002 

Korbo-Grit Vixen Blode, 1.48 Reg. 1.98 
For outa. body work, Fin or 
coors. Fits #3113 file, 


Files in ony direction, Coarse on one 2 
‘medium on the other, Wide-spaced grits give 
fellclaoning vetion. Wood handle. £3001. 
TOsinch Helf-Round Blode. 1.48 Reg. 1.98 
Medium or coatie git. 34° rods. 


Kerbo-Grit 5-inch Sanding Di 


nd) 


eal Tae 
For rotary motion sanders. Sands twice at 
fort os sandpaper. Eliminates changing ot 


38 inches. Fine, 
‘woriouy, tom sondpaper. In fine, medium — 3%4 » 9 inches. 
oF coarse, #007. ‘ihn 11 inches. 


im or course #3017 
esa eone: 
Reg. 1.98 22019 


Make Sears your heedquerters for ebrosive-end sending tools. Buy Craftsmen Karbo.Grit 
Tools of your neorest Sears Retail Store er from your Seors Cotolog, by moil, phone oF 
et your neorest Sears Catalog Sales Office. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


: © seams, wocnven ane co. 
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Short Cuts 


and Tips 


Old Tubes Make 
Tinning Paste 
Tryninc paste, not al- 
ways easy to get, can be 
made in your shop by melt- 
ing up an empty toothpaste 
tube. The tubes have a high 
tin content and work much 
better than the old trick of 
shaving ordinary solder. 
Pour the molten metal into an angle iron 
or similar trough, to cast it into a bar, 
and shave it off with a file. Mix the filings 


Pin Vise Made from a Bolt 

By spuirrinc the 
ends of a long bolt 
with a hacksaw, you 
can make an inex- 
pensive vise for hold- 
ing small parts, Run 
a wingnut on the 
bolt, then spread the 
split ends slightly. 
Turning the wingnut 
up or down will 
quickly tighten or 
loosen the vise.—M. 
R. Beasley, Detroit. 


Paint Pail Clings to Roof 

A sucker of paint or roofing com- 
pound won’t slip off a sloping roof if 
you use this trick: Partly fill a large 
plastic dish cover with sand or loose, 
dry earth. Now set the bucket in the 
cover.—IV. C. Wilhite, Carlinville, Ill. 
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with paste-type flux to form a paste and 
spread it on the part to be tinned.— 
Walter E. Burton, Akron, Ohio. 


1Ca 


Em Lever Nuts 


For spots where wingnuts 
or common nuts must be 
loosened and tightened fre- 
quently, I make and substi- 
tute lever nuts like the one 
shown. Any piece of old 
metal usually can be used. 
Flatten the end, drill a hole, 
and thread it to suit.—Edwin 
R. Wuori, Amherst, Me. 


Cement Shockproofs Wires 

Power cords won't come loose from 
their plugs if you seal them in with plas- 
tic rubber after the screw terminals have 
been tightened. The rubber sets hard in 
a few hours and will keep the wires from 
fraying and shorting. 


Special 


SEARS = 
CUTS PRICES 


on CRAFTSMAN Cutting Tools! 


CRAFTSMAN MOLDING CUTTER 
HEAD AND BITS SET 


23-piece set includes tempered steel 
cutter head with safety locks, spacer” 
washers, bushings to fit 14, 34 or 
34-in, arbors and 6 sets of tool steel 
blades (3 bits to a set): 

Lin. Planer and Jointer, Cabinet 
Door Lip Cutter, 3-Bead (1 
Cutter, Molding Cutter, Glue 
Joint Cutter, Combination Cove 
and Bead Cutter (5¢-in.), compact 
sc plastic storage kit, 


Regular separate 
prices total $21.69 


SAVE $2 on aut size 


Buy Craftsman Bla 
Sears Catalog, by mail, phone or at your neare: 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


CRAFTSMAN TUNGSTEN- 
CARBIDE-TIPPED BLADES 
Tungsten-carbide-tipped blades stay 


sharp 20 times longer ‘than conventional 
blades, Here are typical savings! 


36 x 54" arbor 
Reg. $8.98, sale price.... .. .$6.f 
8°—}4 x 56” arbor 
Reg. $9.98, sale price $7. 


10"—1 x 34 x 34” arbor 


Reg. $11.98, sale price, ......$9.98 


SAVE $1.10 ON CRAFTSMAN 
KROMEDGE DADO SETS! 


6" x 34" or 6" x 54" 
Reg. $9.98, sale price. 


Retail 


les at your nearest § 


- or order from 
ng Sales Office. 


SAVE $2 
ON CRAFTSMAN VENEER AND 
CABINET BLADE TWIN PACK 


Kromedge thin-rim blades for special fine 
cutting jobs. ee, $3.98 each, 
sale price. both for $5.98 


CRAFTSMAN KROMEDGE 
‘CROSSCUT, RIP COMBINATION 


l BLADES 
4 
qi 10"—Reg. $3.79 
sule price... $2.99 
| 
{ 


© 1040, Seans, ROEBUCK AKD EO. 
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Navy Builds World’s Most Powerful Transmitter 


{Continued from page 63) 


every house for miles around, including 
the county seat, Machias, pop. 1,621. 

All the electricity that flows into the 
top hat has to get back through the 
ground. Dirt is a poor conductor, and 
Maine dirt is worse than most. “We'd 
copper-plate the whole peninsula if we 
could afford it,” remarked a Navy engi- 
neer. What they did comes pretty close. 
They laid 2,000 miles of No. 6 bare cop- 
per wire into a screen (every crossing 
individually brazed) that is buried about 
a foot below ground. It covers the penin- 
sula and runs down into the ocean on all 
three sides—seawater is a good conductor. 

The monstrous antenna system gets its 
broadcasting signals off coaxial cables as 
big as sewer pipes, laid in six-foot under- 
ground tunnels. They run to the trans- 
mitter house, a concrete pillbox midway 
between the two antenna arrays. 

It resembles a big-city radio station— 
until you compare sizes. There are four 
final amplifiers, 500,000 watts each. The 
vacuum tubes are two feet high. They're 
installed in duplicate, with the spares 
always hot and ready to operate. Coils 
are wound of copper pipe that a plumber 
could use. And the transformer . . . The 
one in your TV set fits in your hand. 
This one looks like a water tank for 
the roof of an office building. 

No sparks, With 2,000,000 watts of 
low-frequency electricity running around, 
you might expect the whole station to 
crackle like an earth-bound thundercloud. 
Its builders devoutly hope it will not. 
‘They handled the top-hat cables, made of 
bronze alloy an inch and more thick, as 
though they were fragile glassware. Even 
a nick ;; inch in the surface would gen- 
erate a blue-glowing arc, wasting power. 

Everywhere there are elaborate precau- 
tions. Everything, including the steel 
reinforcement of concrete buildings, is 
grounded several times. All buildings are 
roofed with copper, which is grounded. 
The helix houses, where the coaxial feed 
cables are coupled to the antennas, are 
lined with aluminum, every seam welded. 
The huge gallery that carries transmitter 
power from the output transformer to the 
co-ax is completely lined with copper— 
floor, walls, ceiling. No combustibles 
(such as wood or people) are permitted 
there; they would bake to a crisp. 
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Still, the engineers expect no special 
hazards. The Navy has operated similar, 
if somewhat less powerful, radio stations 
for many years. Maintenance crews will 
work in the antenna field while NAA 
broadcasts. For one thing, 2,000-odd acres 
of grass must be mowed, since tall growth 
hinders transmission. The technicians 
will have to learn the approved technique 
for getting out of their trucks: You jump 
off with both feet. Substantial voltage 
will be induced in steel truck bodies. 
Anybody who climbs down in the usual 
way will get knocked flat on his face. 

Few people live near the site, and their 
home activities will not be affected by 
the superpower transmitter, the Navy 
says. This reassurance is considered a bit 
glib by outsiders, who remember the tales 
of radio witchery told by neighbors of 
much weaker stations (hearing aids that 
pick up signals, house lights that can’t 
be turned off). 

Signaling through water, The most 
powerful radio station in the world will 
put a $100,000,000 bite on U. S. taxpay- 
ers. It costs so much because the Navy 
needs to send messages through water. 
Nature has made that uncommonly diffi- 
cult. It’s a strange fact that a puny trans- 
mitter, emitting a few watts, can signal 
to earth from a space probe beyond the 
sun, while 2,000,000 watts are needed to 
reach a sub submerged off our coast. 

Water absorbs radio waves the way 
smoked glass absorbs light. Long waves 
(low frequencies) get through more easily 
than short waves. Besides, long waves 
give wide and reliable coverage, spread- 
ing over the surface of the earth (NAA 
will also handle messages for surface 
ships and shore stations). Unlike short 
waves, they do not have to bounce back 
and forth off charged layers in the atmos- 
phere, often messed up by sunspots. 

That's why NAA broadcasts the long- 
est practical waves (6 to 20 miles). Still 
longer waves would be better, but would 
require an impossibly high antenna. The 
new station is an economic compromise, 
bolstering the water-penetrating ability 
of its wavelength with tremendous power. 

Even NAA, for all its costly power and 
wavelength, can send signals only about 
30 feet deep into the ocean. Talking to 
submarines is expensive. 


What torque really means 


When grandfather cranked his car, he was _ on the pistons of youre 
applying torque. Torque is simply the twist- by the connectir 


rods to the 


ing effort such as you apply when turning cranks which generate torque 
a door-knob. But the largest 1960 passen; 

Grandfather applied torque by pushing generates only 470 pound-feet of torque, 
down on a crank. (Pulling up was far safer, which is still not enough to move ation- 


ible kick-back and a ary car. However, the tr ind dif- 
broken arm.) In either case, the torque he ferential are able to increase ne torque 
generated could have been measured by six or seven times. The rear wheels then | 
multiplying the pounds of his force on the —_ convert it into powerful traction at the road 
crank-handle by the length of the crank-arm surface which reacts to propel the car. 
in feet. Unless grandfather was very husky, To develop maximum torque. your engine 
his torque probably didn’t amount to more needs 100% Climate Controlled Texaco 
than 50 pounds times 1 foot or 50 pound- _gasoline—either Texaco Sky Chief $ 
feet. or regular-price Texaco Fire 
Torque is important to you because it, with more pleasure and save 
and not horsepower, actually starts your for good measure with 
engine and moves your car. Explosive forces Texaco. 


since it avoided a 


-preme 


hief. Drive 


Buy the best...buy TEXACO 


TUNE ii: TEXACO MUNTLEY-BRINKLEY REPORT/ONDAY THROUGH FRIOAY/NBC-TV 


Is Noise Damaging Your Ears? 
[Continued jrom page 116] 


"Three techniques work well, either singly 
or in combination: 

1. Work in to a noise source slowly. 
If you move twice as close to a noise 
source, the sound reaching your ears be- 
comes four times as loud. Keep your 
distance until you have had a chance to 
see whether moderate noise causes ring- 
ing in your ears or muffled hearing; then, 
day by day, move a little closer. 

‘Never put your head up close to the 
noise source, though. Even moderately 
noisy machinery can destroy hearing if 
you do. For instance: 

Farmer Harry Jones climbed down 
from his tractor seat and waved his son 
up to the controls. 

“There's a funny kind of noise in the 
engine,” he said. 

Harry put his head down close to one 
part of the engine after another while 
his son revved it up. Harry hardly no- 
ticed the ringing in his ears as he climbed 
back into the tractor seat, but in the 
quiet of the following night it sounded 
quite loud. To this day the ringing con- 
tinues. People’s voices sound crackling 
harsh, and Harry can’t understand them 
at all in social groups or in noisy places. 

2. Use ear protection. You can cut the 
sound level with snugly fitted plastic ear- 
plugs as much as you would by moving 
four times as far away from the noise 
source. Cotton stuffing helps as much as 
staying twice as far from the noise. Spe- 
cial earmuffs, which employers in noisy 
industries will usually provide, are highly 
effective. If you can’t keep at a safe dis- 
tance from noise, constant ear protection 
may be the best answer. 

3. Use less-noisy equipment. One good 
example of this technique comes from an 
ear specialist's own experience. When his 
wife complained about how loud he talked 
the first day or two after a hunting trip, 
he did a quick check on his own ears. 

“IT was knocking my hearing down 
every weekend,” he told me. “But when 
I tried earplugs I found I couldn’t lo- 
cate birds fast enough—couldn’t hear 
them in the brush.” 

“What did you do?” I asked. 

“Used a little cotton stuffing, and 
switched to a lighter gun with a vented 
barrel. I gave up magnum loads, too. 
Tests show I’m not harming my hearing 
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any more, or I’d quit. Hunting isn’t worth 
that much to me.” 

What can you do if you already have 
signs of noise-induced ringing in your 
ears, or hearing loss? Obviously, the first 
step is to get a hearing test. If you work 
in a noisy plant, your company doctor 
will probably arrange it. If hearing loss 
seems related to your off-the-job interests, 
arrange a test through your local hear- 
ing society or your local health depart- 
ment. 

In many rural areas where special 
agencies are not available, hearing tests 
are conducted in the schools once or 
twice a year. The school people will often 
arrange a hearing test for you. Or your 
family doctor will set it up. Few doctors 
other than ear specialists have the neces- 
sary instruments for complete audiomet- 
ric examination in their own offices. 

Heed the signs. Most authorities agree 
that any substantial hearing loss from 
noise should lead you to avoid further 
exposure. This may mean only a slight 
change in job assignment, proper ear pro- 
tection, and perhaps a few changes in 
equipment or procedure. In some cases, 
you may need to change jobs or hobbies. 

If you have substantial hearing loss, 
you may also want to file a compensation 
claim. Serious noise-induced hearing loss 
is covered by workman’s-compensation 
laws in most states, and by federal law. 

‘After you have had a hearing test, 
stopped further noise exposure, and put 
in a claim if it seems justified, your next 
step with noise-induced hearing loss is 
probably to say a prayer. Some patients 
make substantial improvement over a pe- 
riod of six months or so; others do not. 
So far, medical treatment seems to have 
little influence on the outcome, although 
research is under way with vitamins B, 
and B,, and with several other medica- 
tions. A hearing aid may help, but is 
seldom as effective as in other forms of 
deafness. 

Actually, you need never reach that 
stage from this moment forth. If you rec- 
ognize the hazard involved in noise, in- 
troduce yourself to loud noise gradually, 
and remain alert to the signs of possible 
ear damage, you can almost always stop 
noise-induced hearing loss before it be- 
comes permanent and disabling. 


Ask your Army 
recruiter to show you his, complete list of 
le training fields. 


Want training in Aircraft Maintenance? 
Communications? Engineering? 


before 
enlistment! 


Helicopter Mechanic and instructor 


< 
soto. VOCATIONAL TRAINING SYSTEM 


1 USARMY 


REPLACE OR REPAIR YOUR 
HOLLEY CARBURETOR 
AT NEW LOW COST! 


BRAND NEW >’ 
HOLLEY PEP 

CARBURETORS 

AT PRICES “ss 

COMPETITIVE 

WITH REBUILTS 


You can give your car new power and pep at low 
cost with a genuine Holley PEP Carburetor. These 
inexpensive PEP Carburetors are brand-ni fa 
tory built to the exacting original equipment 
mpecibcations, They are simple to install . . . com- 

lete, easy-to-follow instructions are furnished. 
Bev Carburetors are available for all Ford-built 
cars and the most popular American Motors models. 


GENUINE 

PEP KITS FOR 
NEW-CAR 
PERFORMANCE 
IN OLDER 
CARBURETORS 


‘These low-cost PEP Kits cor everything you 
need to restore new power, economy and perform- 
ance to a mileage-worn carburetor. PEP 
available for all Holley and Ford-desi 
retors. Each includes genuine Holley parts: needle 
and seat assemblies, gasket kits, power valves and 
accelerating pump diaphragms or pump plungers, 
ttlong with complete instructions, Sce your Holley 
Distributor or Dealer today. 

+ oe 


When you make your own carburetor or ignition 
repairs and parts are required, be sure to_use 
genuine Holley parts. Your Authorized Holley Dis- 
tributor or Dealer, list es, has 
a complete stock of Holley carburetor minor over- 
haul kits, tune-up kits, ignition parts, and brand- 
now replacement carburetors priced competitively 
with rebuilts. All are engineered and built to ex- 
acting original equipment standards. It will pay 
you to buy or specify Holley Parts. 


THE 
COMPLETE LINE 
(OF CARBURETION 


‘ond 
G IGNITION EQUIPMENT 
,, cz 


11955 E, Nine Mile Rd. + Warren, Michigan 
ORIGINAL EQUIPMENT MANUFACTURERS FOR OVER 55 YEARS 


244 POPULAR SCIENCE SEPTEMBER 1960 


The Man Who Mov 
{Continued from page 88) 
Each machine got bigger. An idea haunted 
him. It reposed in one of those collapsi- 
ble drinking cups that people took on 
picnics. The cup was simple. Half-col- 
lapsed, it held two inches of water; when 
full, four inches. 

That led to his design of the tandem, 
two-bucket earth-mover. He filled the 
lower part of his cup—the rearward buck- 
et—first, hoisted it clear of the ground; 
and then, with little more exertion, the 
front bucket. Now he hauled twice as 
much dirt per trip. 

In time the separate tractor disap- 
peared. The power unit became integral 
with the buckets. Sizes kept going up— 
bigger buckets, more dirt. 

In 1953 one of the country’s great 
corporations came around waving a lot 
of folding money in his face. He suc- 
cumbed. He sold out his earth-moving 
machinery business for $31,000,000. And 
promptly went back to his drafting board. 
He had an idea for a new whopper. 

Three-corner rig. Oil companies were 
building offshore platforms—for drilling 
rigs—by a slow, painful, expensive process 
of sinking foundations and then putting 
on superstructures. There had to be a 
simpler way. LeTourneau designed a 
triangular platform that floated. On its 
three corners he attached great steel legs 
that moved up and down on gears driven 
by electric motors. 

His.platform was towed to the drilling 
site. Down went the legs. They found 
bottom. As the motors whirred, up went 
the platform, all 9,000,000 pounds of it, 
above the reach of waves. Because there 
were three legs, a touch of a motor switch 
leveled the platform. “Dry” hole? Just 
pull up the legs and float the platform 
to a new location. 

Critics snorted. They subsided, though, 
when the LeTourneau platform was the 
only one in the Gulf of Mexico, among 
many in operation, to ride out the 1957 
hurricane Audrey with no more damage 
than loss of paint. Oil companies in Italy 
and Saudi Arabia are now using LeTour- 
neau three-legged platforms. 

The contract with the company that 
bought out LeTourneau’s earth-moving 
machinery business specified that he 
couldn’t turn a hand to making that sort 
of thing for five years. For five years— 
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The Man Who Moves the Earth 
and he was 64 years old, an age when 
most men retire—he fretted, exploding 
with ideas. In 1958, when the time was 
up, he came away from his drafting 
board with still another whopper to ap- 
ply to his first love—moving dirt. 

It was a mammoth electric wheel, a 
revival of an idea that he had used clear 
back in 1923. At that time he had adapted 
the motors from old electric automobiles. 

He put eight of his new electric wheels 
on an earth-moving rig. Each wheel 
worked. Their efforts were equalized 
despite differences in traction caused by 
different footings. The reason: An elec- 
tric motor, by its nature, draws power in 
direct proportion to the effort it’s called 
on to exert. Simple, eh? Competitive 
companies are now adopting the idea. 

Charmed life. At 71, LeTourneau is 
a tall, husky, slightly stooped, and bald 
man with eyes that miss nothing. He 
limps a bit, favoring his left leg. He lost 
half his left hip many years ago in an 
automobile accident that killed five other 
persons. 

Danger, like that he faced in jumping 
his car over the ditch, seems to be an 
abstraction to him. He owns a Volks- 
wagen that he invariably drives with the 
accelerator flat on the toeboard. He 
thinks nothing of climbing into one of 
his private airplanes for an over-ocean 
trip to Liberia. On one occasion his pilot 
miscalculated a landing and overturned. 
LeTourneau crawled out grinning. 

He is wholly unaware of his personal 
appearance. For years his wife Evelyn 
has bought all his clothes. 

“How do you like your new suit?” she 
asked him not so long ago. 

“What new suit?” he responded. 

She could only sigh. He had it on. 

He says he does his best thinking in 
an airplane or during his regular Sunday- 
morning two-hour soak in a hot tub. He 
used to draw his ideas for new machines 
with a stick in the dust of his driveway. 
Now he has more dignity. He draws 
them on the backs of old envelopes. 

‘The LeTourneaus live in what may be 
the least pretentious multimillionaire’s 
house in the world. It’s an old, converted 
Amny barrack. 

Like the first Henry Ford, LeTourneau 
for years has carried on a running battle 
with his bookkeeping department. His 


The Man Who Moves the Earth 
associates, reflecting his attitude, speak 
darkly of an otherwise unidentified 
“money man” in the company as though 
he were the embodiment of the devil. A 
sharp man with a dollar, LeTourneau 
nonetheless gleefully spent $15,000,000 
on developing his electric wheel—pot- 
shotting his money man from the ram- 
parts of his office at every opportunity. 

He abhors restraints. Under govern- 
ment contract on a special project, he 
calls the room in his plant where he has 
to confer periodically with fussy, exact- 
ing Army officers the “little Pentagon. 

He spends most of his time away from 
his office, roving among his engineers 
or racing through the various buildings 
of his plant in an electric golf cart. It's 
just as well. His office is poorly lighted 
and about the size of a hall bedroom. 

Apart from his work and his family, 
his chief passions are the LeTourneau 
Technical Institute—located, along with 
a big ranch growing blooded cattle, on 
his vast Longview acreage—and the 
LeTourneau Foundation. The institute 
schools young men who display an imagi- 
native—and preferably simple—approach 
to engineering problems. The foundation, 
of charitable and rel us complexion, 
owns 90 percent of the LeTourneau com- 
pany and absorbs an equal proportion of 
his personal income. 

The LeTourneau enterprises are fam- 
ily-run. His four sons are all executives 
of R. ‘Tourneau, Inc., or of LeTour- 
neau del Peru. 

Still thinking big, LeTourneau is now 
engaged on a new job, that special one 
for the Army. It’s a rubber-tired overland 
“train” for the Arctic, a successor to one 
he built years ago [PS, July '55]. It 


will be 560 feet long, with 13 “cars” hav- | 


ing a total of 54 electric wheels. 
LeTourneau loves to encourage the 
fiction that he is just an aw-shucks, un- 
educated country boy. This may ‘well 
be a private joke behind that lively eye. 
Writing to Henry Kaiser recently, he 
penned a postscript in his own hand: 
“The boys tell me you are realy going 
to town there in Honolulu.” 
“Don’t you want to put another ‘I’ in 
‘really’?” asked his secretary. 
“Oh, let it go,” 
“Maybe Henry can’t spell any better 
than I do.” 


said LeTourneau. | 
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Planes for Parking-Lot Takeoff 
[Continued from page 81) 
seated between them. He uses vanes in 
the ducts to deflect the air flow for ma- 
neuvering. 

This development isn’t regarded with 
universal enthusiasm. One aeronautical 
engineer in Los Angeles, thinking about 
the Flying Jeep as he looked out his 
window at the car-choked freeway, said, 
“God help us all if autos ever take to 
the air!” 

Ryan’s high-tailed Vertiplane is an- 
other contender. Its turboprop engine, 
inside the fuselage, is hooked to two 
three-bladed propellers, set in under-wing 
pods. Neither the props nor the wing 
can be tilted. Instead, when the Verti- 
plane’s pilot wants to fly vertically or 
hover, he lets down enormous double 
flaps from the trailing edge of the wing. 

‘The pilot can use wing spoilers for 
roll control even in up-and-down flying, 
but depends on thrust deflectors at the 
tailpipe to deal with pitch and yaw. 

‘The Vertiplane hasn't yet proven itself 
fully, and has been handicapped by un- 
lucky mishaps. 

It may seem odd in the jet age that 

the leading VTOL candidates are all 
propeller-driven. The reason: For low- 
speed takeoffs, a propeller moves more 
efficiently than a jet. 
’m reasonably confident that you'll 
see propellers on VTOLs for some time to 
come,” predicts John W. Hopkins, engi- 
neer-manager of the VTOL program at 
Convair San Diego. 

Yet, for the very high speeds that 
fighting planes need, VTOLs must use 
jet engines. First to produce a pure-jet 
VTOL was Ryan. The spectacularly suc- 
cessful Vertijet takes off and lands with 
its nose straight up, climbing and de- 
scending on a column of exhaust. It has 
made more than 70 transitional flights— 
more than all other VTOLs together. 

The Vertijet is subsonic, red-lined at 
400 m.p.h., but it climbs faster than a 
homesick angel. Pete Girard, Ryan’s 
chief test pilot, insists that if a Vertijet 
and a 1,400-m.p.h. F-104 were to start 
from the same ground point simulta- 
neously, the Vertijet would be 10,000 feet 
in the air before the F-104 got off the 
runway. 

Ryan envisions a supersonic version 
of its Vertijet that could be stabled in 
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Planes tor Parking-Lot Takeoff 
inverted silos, and shot out like rockets 
when duty called. 

Bell Aircraft’s pure-jet VTOL is the 
X-14. Built for the Air Force, it has al- 
ready proved out in flight tests. This 
little research plane, with two jet engines 
providing 3,500-pound thrust, is a fore- | 
runner of VTOL airliners. 

It gets vertical lift by deflecting its jet 
exhaust, turning it straight down with | 

NEXT MONTH IN PS. . . 
How to save 
money when you 
buy a new car 


metal vanes that resemble Venetian 
blinds. During this flight maneuver, the 
pilot controls pitch by rotating a com- 
pressed-air nozzle in the tail, and gov- 
erns roll and yaw with two more at the 
wing tips. To move forward, he closes the 
engine blinds and flies the plane with 
normal controls, 

The Vertifan, a fascinating high-speed 
VTOL, is being dreamed up jointly by 
Ryan and General Electric. It will team 
up new, lightweight jet engines with hori- 
zontal fans sunk in the plane's wings. 
The fans are to be powered by tip tur- 
bines spun by engine exhaust. At takeoff, 
vanes covering the fan ducts will open 
and the slip stream will flow straight 
downward, providing lift. To move for- 
ward, the pilot will slant the upper vanes 
forward and the lower ones aft, deflecting 


the slip stream more and more until the | 


plane is going fast enough for normal 
flight. Then he will close the vanes en- 
tirely, leaving the wing surface smooth, 
and valves will redirect the exhaust flow 
out the tailpipes. 

Some firms are toying with eerie 
ground-effect machines [PS, July ’59], 
which ride a few inches above ground or 
water on a cushion of air. There is sharp 
disagreement among aeronautical engi- 
neers, though, about their practicality. 

There are a lot more VTOL plans sim- 
mering, stimulated by an Air Force de- 


sign competition for a Mach 2 VTOL | ‘ 
|GOERLICHS, Inc. 


fighter. Most of the big U.S. aircraft 
builders are believed to have been in the 
contest. But it’s still too early for them 
to be free to talk about their plans. 
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New Tools Probe 
into them the direction of magnetic north 
peculiar to their spot on the globe at the 
time they were fired. 

If the objects haven't been moved since 
(a safe “if” for kilns and hearths; less so 
for pottery), the old direction can be 
checked by a magnetometer and matched 
against present data. 

Records of magnetic directional 
changes have been kept since 1540. For 
earlier periods archaeologists scale their 
time charts by referring to objects of 
known age. 

Earth’s weakening field. While study- 
ing this residual magnetism, Oxford 
scientists have become tantalized by an- 
other time clue: the strength of the mag- 
netic fields imprisoned in old objects. 
Strangely, the earth’s field is getting 
weaker. It’s five percent weaker today 
than in 1830, a startling 50 percent 
weaker than in the second century A.D. 
(This incidentally explains why there is 
still so much old magnetism left to study. 
Again nature seems curiously on the side 
of the scientists. ) 

Dating by fire. While the Oxford group 
charts its backward calendar, researchers 
at the University of California's Institute 
of Geophysics are experimenting with an- 
other amazing dating technique by “ther- 
moluminescence.” 

The trick here is to burn a tiny portion 
of an object with a crystalline structure. 
(Anything glass, clay, or ceramic will 
do.) Then watch how long and how 
brightly it glows. The older it is, the 
longer have specks of radioactive ele- 
ments in it had a chance to kick out 
electrons. While the object is cold the 
electrons are trapped inside. But reheat- 
ing sets them free and produces a glow 
on top of the ordinary glow of a red-hot 
object. 

So far the method has scored very well 
when tested against objects of known 
age: Greek pottery from ninth-century 
(B.C.) Athens, and Mexican ceramics 
from the sixth and twelfth centuries A.D. 

What's it made of? But knowing an ob- 
ject’s age tells only half the story. The 
other half is analysis. Modern archae- 
ology relies on spectroscopy, a non-de- 
structive way of getting an object to 
reveal its contents by the kinds of rays— 
X, gamma, or even visible light—it pro- 


New Tools Probe Man’s Past | 
duces when its atoms are excited. The | 
method is particularly effective in ar- | 
chaeology because it can track down the | 
minute trace elements in objects that 
otherwise get lumped as clay or glass or 
ceramic. 

Chemists at Brookhaven National Lab- | 
oratory tried neutron activation on their 
Mayan pot. They bombarded it with elec- 
trons to get both gamma and X rays. 
‘Then they read off the energy and decay 
rates of the rays as ratios of elements 
present (so much scandium to so much 
chromium, for example). Comparing 
pots, they found their sample from a 
northern Guatemalan city unlike other 
local ware but very similar to pieces 
picked up farther south. Thus a geo- 
graphic link was forged. 

Checking an old inflation. The Oxford 
scientists tried the same trick on coins, 
with results that neatly jibed with his- 
torians’ theories. They took fifth-century 
B.C. silver coins from the Greek colony 
of Syracuse on Sicily and measured the 
amounts of copper in them. They were 
low in the beginning of the century, much 
higher during the second quarter, then 
lower again. This clinched the suspicion 
that the coins were deliberately devalued 
during a period of financial crisis just 
before the Syracusan tyrants were thrown 
out in 461 B.C. 

The electron probe. Metallurgists at 
M.LT. in search of an even finer spectro- 
scopic tool have come up with the 
electron microbeam probe. Here the bom- 
barding beam of electrons is no bigger | 
around than a human hair, and focuses 
on an equally flyspeck-size spot on the 
sample. The fine beam can pick up the 
barest traces of elements in layers of 
paint in a painting or glazes on a pot. The 
tester knows exactly what layer of the 
sample core is under analysis at any mo- 
ment by observing through a microscope. 

Besides using it to answer the tricky 
questions posed by ancient technology— 
what alloys were used in Bronze Age 
tools? what glazes in Greek vases?—the 
probe has already demonstrated its 
sleuthing possibilities: It confirmed as a 
fake a Renaissance portrait that had 
once hung in the Boston Museum of Fine 
Arts. Analysis showed that the paint 
contained titanium oxide—a pigment un- 
known before 1920. 
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L.P. record: Catch you? Knowing the formu- 
las for the circumference and area of a circle 
won't iaipa bit. The needle travels only 34 
inches, distance from the outermost 
groove to the innermost. It's the record that 
goes around in circles, not the needle. 
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Tracking pus Abominabie:$ Snowman 
[Continued from pag 

Michael B. Gill, like Hillary a New 
Zealand mountaineer, with the fastest 
ascent of Mount Cook (New Zealand) 
to his credit; George Lowe of Hillary’s 
Everest and Antarctic teams; Peter Mul- 
grew, another Antarctic veteran; Barry 
C. Bishop, glaciologist. The expedition’s 
zoologist will be Marlin Perkins, director 
of Chicago's Lincoln Park zoo. Perkins 
will attempt to photograph the Snowman 
by having it trip wires that set off flash- 
bulb cameras. 

Black-and-white proof. The most ex- 
perienced Himalayan mountaineer of 


Next Month in PS: The inside story 
of political polls. Can they really 
tell—in advance—who will be elected 
President of the United States? 


them all, Sir Eric Shipton, also will be 
along. Shipton, in 1951, took close-up 
photographs of footprints of the Snow- 
man that startled the world and con- 
vinced zoologists there really was such 
an animal. They inspired three expedi- 
tions (two American, one British) to 
hunt the phantom of the snows. None 
saw a Snowman. The pictures also con- 
vinced someone else: Edmund Hillary. 

“They made it quite clear,” he says, 
“that some large creature, apparently 
walking on its two hind legs, had been 
crossing a glacier at 19,000 feet.” 

Shipton’s photos, plus observations of 
the tracks, show that the Snowman is 
itself an expert mountaineer: It can 
climb or descend a slope with the skill 
of an Everester. It can leap crevasses, 
It may be able to speed across the heights 
far faster than a man. 

So Hillary’s expedition will pit some 
of the world’s best human Himalayan 
mountaineers against another champion 
mountaineer—man-animal, animal-man, 
or whatever it is—in a chase across the 
world’s rooftop. Hillary starts his trek 
with an unbiased mind. 

“I believe there is sufficient evidence 
to warrant a closer search for the maker 
of these tracks,” he says. “We are seek- 
ing only to find some tracks and then to 
discover what is making them—bear or 
Yeti, monkey or man.” 
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Furniture 


Getting Rid of Radioactive Rubbish 
[Continued from page 92) 


week. Drums of radioactive waste are 
trucked to Antioch, not far from the 
north end of San Francisco Bay. There, 
400 at a time, they are loaded on a barge. 
The drums are laid on their sides in 
chutes that slant downward from the 
barge’s midline to the water. The Coast 
Guard drops by to inspect and grant it 
clearance. A state Board of Health in- 
spector comes aboard for the ride. 

When a calm sea and good weather 
is predicted, a tug hauls the barge to sea. 
Sailing time is usually at night. The 
drums are taken out for burial as secre- 
tively as the victims of medieval plagues 
used to be. But stealth is not intentional. 
Departures in darkness are scheduled to 
assure daylight at the destination. It 
takes 12 hours or more to make the slow 
journey to the dump, 15-18 miles west of 
the bird-stained rocks of the bleak Faral- 
lon Islands. At the ocean graveyard, 
men pull topside levers, and gates near 
the water line fly open to let the drums 
roll down their chutes and plunge for the 
bottom, more than a mile below. 

This particular atomic dump, the busi- 
est in the Pacific, covers 16 square miles 
of ocean floor and lies 6,000-8,000 feet 
below the restless surface. More than 
21,000 drums and several hundred con- 
crete boxes of radioactive trash have 
been sunk there since 1946. 

Periodic inspection is given the dump, 
despite its depth and despite the fact 
that a good deal of the trash has become 
harmless before it lands there. In August, 
for the second time this year, a gray ves- 
sel that was once a mine sweeper crawled 
through those chilly, fog-haunted waters 
54 miles west of San Francisco. With a 
crew of scientific specialists hired by the 
AE.C., and a boatload of elaborate gear, 
it spent several days probing the dump 
for escaping radiation. It found none, Its 
crew didn’t expect to find any. 

Only a year before, bathers at a popu- 
lar beach in Oregon felt a chill of fear 
when a steel drum wearing a vivid sign, 
“Danger—Radioactive Waste—A.E.C.,” 
came bobbing into their midst. 

Radiation experts quickly investigated, 
and found that this was evidently some- 
one’s grim joke. The drum had nothing 
radioactive in it, nor had it ever had.— 
Wesley S. Griswold. 
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Alarm Detects Fire Before It Starts 
[Continued from page 111) 

The uncanny sensitivity of the Pyr-a- 
Larm can be demonstrated by a simple 
experiment in a laboratory. A_clean- 
burning match is held momentarily in a 
glass beaker; then the flame is blown out 
quickly. When the apparently empty 
beaker, containing no smoke, is held 
under "a nuclear detector, the alarm 
sounds almost immediately. 

Another graphic demonstration  in- 
volves overloading an electrical coil. A 
110-volt current is passed through a 60- 


| volt relay coil situated 51% feet below 
| the detector. 


In just over two minutes, 
the unit reports the condition. 

With any type of thermal detector, no 
alarm is received, even after a full hour. 

Since large fires usually have small 
beginnings, the value of early detection 
is obvious. Eighty-nine percent of large- 
loss fires ($250,000 or over in damage) 
resulted from delayed alarm, according 
to the National Fire Protection Associa- 
tion. For churches and schools, the rate 
is 100 percent. Yet a nuclear system can 
be installed for a third to a fifth of the 
cost of a complete sprinkler system. 

Nuclear fire detectors are winning 
wide acceptance in industry. ‘There the 
cost of “down time” and lost production 
is often much more than the damage to 
property, which can be insured. In the 
realm of personal safety, of course, early 
warning can mean the difference between 
catastrophe and a little mild excitement. 

The real killer in a blaze is the ad- 
vance guard of smoke and toxic gases 
that sweeps ahead of the actual flame. 
A classic example is the tragic fire in 
Chicago's Hotel LaSalle in which 61 
people died. The county inspection 
bureau reported that all of the victims 
of this disaster “died of anoxia and car- 
bon monoxide poisoning. Approximately 
80 percent of the bodies were unburned.” 
Yet even this blaze probably started with 
a discarded live cigarette. 

Fires like this are now easily prevent- 
able. Nuclear alarms, by detecting fire 
in the earliest stage, allow ample time 
for evacuation, as well as for the arrival 
of trained firemen while the fire is still 
small and controllable. The devices also 
prevent needless destruction; to activate 
a thermal detector or sprinkler, large 
quantities of materials must be on fire. 
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Little Batteries Put Power Anywhere 
[Continued from page 122} 


Spurred by such needs, storage bat- 
teries have been advancing along every 
front—in reliability, higher power, and 
smaller size. Some types can withstand 
up to 2,000 charge-discharge cycles. But 
most important, the best batteries deliver 
their energy at a uniform rather than a 
steadily declining rate. 

Rapid voltage drop-off doesn’t make 
much difference in a flashlight, But com- 
plex electronic gear is far more critical. 
It needs extra circuitry to compensate 
for voltage changes. 

‘Thus a known and stable power source 
makes it possible for designers to create 
simpler, more efficient, lower-drain equip- 
ment. And they're having a field day 
doing just this. Already they've extended 
the blessings of portability to applica- 
tions that range from field radar to TV 
cameras and electric drills. 

Smaller items that have long been 
portable also benefit. Used as replace- 
ments for conventional dry cells (in 
flashlights, radios, hearing aids, toys), 
the new batteries can cut operating costs 
and give the flexibility and convenience 
of a fresh electrical charge whenever it is 
needed. 

Burglar alarms. Because of their reli- 
ability, compact cells are being incor- 
porated into emergency equipment. Bur- 
glar and fire alarms may be connected to 
the house wiring, but because stand-by 
batteries are built right in, they are proof 
against deliberate tampering as well as 
power failure. The batteries are kept in 
continuous charge by being “floated” 
across the line. 

Cordless living. The most striking 
near-future applications of battery power 
don’t fit any of these categories. They 
aim, rather, at filling a need most of us 
didn’t know existed. Radios and lamps 
now hug the walls of most rooms, not 
because we want them there, but because 
that’s where the power is. And we're 
so accustomed to plugging in electric 
clocks, wall lamps, and other pinup fix- 
tures, that we take dangling cords for 
granted. 

‘The coming assault on your AC outlet 
may soon change all that. For compact, 
high-output, long-lasting, spillproof, and 
foolproof batteries are here. And self- 
powered appliances are on the way. 


The easy way to 
remove paint 


{f you think paint removing i 
job, try Wonder-Paste. With 
Penetrating remove 

of paint, enamel or 


a tough 

is deep- 

, the toughest coats 

arnish come off clean 

in one easy stroke of your putty knife. Great 
for woodwork, trim and furniture because it 
does not drip off upright surfaces. Har 
less to hands. At paint and hardware stores. 
Send 25¢ for illustrated Refinishing Manual 

oF write for free Wonder: 
1 Witson-tmperialCo,,121ChestnutSt.,Newark5, NJ. 


“' WONDER-PASTE °:73:" 
11 119 sis, PATTERNS 


Feed cel san “otis 
ORIGINAL’ designs, 
‘Wat “Shelves tawn ‘signs, 
planters, book ends, others, Potala 
BURGESS VIBROCRAFTERS, INC. 
Rush $1 today. DEPT. C-174, Grayslake, Illinois 


Heavy Duty Type 


Clever, 8 


‘Wied Satets Pree 
Seroie on ment Vole 90198 +I 


imported RATTAN 
URNITURE 
Jdramatic LUAU LOUNGE 

Oinebes of lounging cone 26 wid, 


‘ue Inches ony $14.88 


Regularly $28.88" WOW 


OWwrovcnt mow Trews 


ALLEN PUNCH PRESSES 


See meen: mar eel 
Eany Terms. FREE catalos. 
FISHER RESEARCH LAB., INC. 


Dept. PS-3, Polo Alto, Calif. 


San Sree ar mee te 


7 Fo sssanble Ind HOURS. Kit ne 
eludes 2 wow hon exer 


Famous 400-IN-ONE-SAW e 
HOLDER Eliminates special tooling 


— 


Es 
ioc 
88 

PANTER OE 


P palley’s g—rererrern 
palley’S irene 
Saas atta [one 


| © ramatic SHELL CHAIR 


2 
HOU! SCREENS. 


Naval oon dividers of servant Fromed 


els 16a 


‘Other RATTAN SCREENS = 


PATTAN CORNER 
‘Qomeod 
a wie 
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HOME IMPROVEMENT HOLIDAY 


CONTEST HEADQUARTERS 


For materials, advice, estimates, financing 


ALASKA 
Don Abel 
P°O, Box ent 
Suneau 


ALABAMA 
North Alabama Lumber Co. 
Bist Avenue at 2nd Street 
Jasper 


ARIZONA 
Corbett Lumber Co, 

$545 Bast Speedway 
Taeson’ 

‘The Mulcahy Lumber Co. 
Hel West Congress Street 


ARKANSAS: 
Wood-Freeman Lumber Co. 
4po'South Locust Street 
Bearey’ 


CALIFORNIA 


Arcadia Lumber Company 
AYNortn Santa Anita Ave. 
‘readin 

Hammond Lumber Company 
Bra EWuntington Drive 
‘Arcadia 

‘Atiantic Lumber Company 
af Auntie Bivd 

Belt 

Hammond Lumber Company 
1Gir'S. Belitower Bivd 
Bellnower 

‘Adobe Rick's Material 

SU Riain Setewt™ Guay 

hata Vi 

Home Lumber Company 
Wo Broadway 

Ghuia Vista 

Culver City Federal Savings 
fa Washington Blva 
Culver City 
Elsinore-Pioncer Lumber Co, 
Yai West Granam Avenue 
Eistnore 

Seacoast Savings 

Shira ac Streets 

Encinitas 

Hammond Lumber Company 
Hor Sierra Way 

Fontana 

MeCoy Lumber Company 
Taf Narth State Street 
Homet 

Learned Lumber 

{is Pacific Coast Highway 
Hermosa Beach 

Build ‘n Save 

4007 Paramount Blvd 
Tnkewood 

‘Anawalt Lumber Company 
2 North Robertson Blvd 
Hos Anucles 

Malibu Lumber Company 
2itle Pacific Coast Highway 
Malibu 

‘Ojai Lumber Company 

B10. Box 8 

Siat 

Ward's Lumber Company 
Biles South sow 
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Hammond Lumber Company 
SoS Arroyo Parkway 
Pasadena 


Johnson Lumber Co 
Firgt Street & Stuart Ave. 
Redlands 


Hayward Lumber Co. 

IAbpott Street 

Salinas 

San Lorenzo Building Supply 

ips Hesperian blvd 

Sen Lorenso 

Village Building Supply 

1g1i8 Hesperian Biva 

San Lorenzo 

Fisher Lumber Compan; 

Tin & Colorado Avenue. 

Santa Monica 

Lumber & Builders Supply Co. 

Solana Beach “oe 

Haramond Lumber Compan 
ain Street oe 

Venice 

Hammond Lumber Company 

Tiers Harbor Biva 

West Santa Ana 

Rossman Mill & Lumber Co, Ltd. 

B°O "Box 1235 

Wilmington 


coLoraDo 
United Lumber & Hardware 
Dot Bridge Street 
Brighton 
‘The United Lumber & Mercantile Co. 
Rha Pitkin 
jenwood Springs 


CONNECTICUT 
The Wm. G. Glenney Co. 
BeNo. Main Street 
Manchester 

Garosshen Bullders’ Supply 
North Main Street 

Moosup 


FLORIDA 


Renuart Lumber Yards, Inc. 
Mio Ponce de Leon iva 

Coral Gabies 

Bond-Howel! Lumber Compan: 
300 South Sexrave as 
Daytona Beach 

Causeway Lumber Company. Inc. 
Sen's "Andrews Avenue 

Ft Lauderdaie 

Brooker Lumber Compan: 

35 S\W. Second Avenue 
Homestead 

Ocala Luniber Company 
Bie North Magnolia 
Seat 


Leon Federal Savings & Loan Assoc. 
Iii South Monroe 
Tallahassee 


GEORGIA 
Chambers Lumber Company 


3128 South Main Street 
Gainesville 


Pelham Federal Savings & Loan Assoc. 


P.O. Box 72 
Pelham 


IDAHO 


Bonneville Lumber Company 
170 North Yellowstone 

Idaho Falls 

Mickelsen's 

1d West | North 

Rexburg 


AUNOIS 


Rittmueller Lumber 
196 Addison Road: 
‘Addison 
Clifford & Ciftord 
Sol'North Prospect 
Cambridie 
Colonial Savings & Loan Assoc. 
$480 South Halsted Street 
Chicaxo. 
Edward Hines Lumber Company 
ib Archer Avenue 
Giicaro 
Edward Hines Lumber Company 
36s North Laverune Avenue 
Chicazo 
Edward Hines Lumber Company 
Ties North Halsied Street 
Chicago 
Edward Hines Lumber Company 
3040 Milwaukee Avenue 
Ehicago” 
Edward Hines Lumber Company 
540 Milwaukee Avenue 
Chicago. 
Edward Hines Lumber Company 
303 Lincoln Avenue 
Ehicawo 
Eaward Hines Lumber Company 
moral Avenue 

Ehicago 
Edward Hines Lumber Company 
46ah West Gard Street 
Chicago 
Edward Hines Lumber Company 
Te20 West oth Street 
Chicago 
Edward Hines Lumber Company 
Malm Yard Revait Store 

2134 South Wolcott 


Joreph per Compan 
REAR amet” 
eles 
Jeseph hamper Company 
ERAS Re 
Sins 
award Hines Lamver Company 
Bereta RP 
aie 
Yeriign Lumber compen 
ign uber eeaee™Y 
Bile 
Jeph Laver Company 
eeu Use 
Bice 
aw apd Hing Lumber Compan 
1597 Warren Avenue ee 
Bins Brave 
aac Hines Luper Company 
avenger 
BIS 
Pears ogg amber Company 
Preghuna ame 
eos 
award Hines Lumber Company 
Beretta Buca 
Es 


ILLINOIS continued 


Freeburg Lumber Company 

i South State 

Freebure 

Edward Hines Lumber Company 

ig) Pine Avenue 

Glenview’ 

Edward Hines Lumber Company 

yakwood Avenue 

Highland Bark 

Edward Hines Lumber Company 

psi Harwood Avenue 
Homewood 


Edward Hines Lumber Company 
pualWeet trving Parke 


"iis ie Taper Company te: 
340) West Jefferson Street 


H. H. Troup & Company 
Pi Fast Oak Street 
Kankakee 


Edward Hines Lumber Company 
‘$11 Bast Coositt Street 

a Grange 

INR Beatty Lumber Company 
Ba Mate Streot 

Marselll 


Edward Hines Lumber Company 
2000 Main Street 
Melrose Park 
Litwiller Lumber & Grain Company 
Milledgeville 
Edward Hines Lumber Company 
aot West Central Hoad 
Prospect 


Mt 
Northbrook Lumber Company 
‘deDundee Roads 
brook’ 


Jordan Hardware 
INR eat Lumber, Compan 
Sie Wat doah 3 " 
Oak Law 

INR Beatty Lumber Company 


S857 gouth sand Avenue 
tira 


Beatty Lumber Company 
mae west ised Stteet 

Orland Path 

Paward Hines Lumber Company 
TSouth Hale Avenue 


Patatine 
Edward Hines Lumber Company 
400 Busse Highway 

Park Ridge 


M, §. Carver Lumber Company 
03 Bast War Memorial Drive 
Peoria 
Hazen te Franks, Inc 

Hox 186 
Philo 
Edward Hines Lumber Company 
7800 West Madison Street 
River Forest 
Edward Hines Lumber Company 
ior North dst Avenue 
St. Charles’ 
INR Beatty Lumber Company 
Gi2i West North Strect 
Tinley Parke 
Fdward Hines Lumber Company 
ig’ Monterey Avenue 
Villa Park 


INDIANA, 


Punlap & Company, tne. 

Sth a Jackson Street 

Columbus 

South Side Lumber Compan: 

iia Gouth Hanna ny: 

Ft Wayne 

Black-Herbert Lumber Co. 

TH) S. High School Road 

indianapolis 

Wright-Bachman Lumber Co. 

pollRenticky Avenue 

Indianapolis 

Qsccola Lumber Company 

Sseeola 

Senta Lumber te Suroty 
fra Pershing St. 

Seymour 


(Otis Lumber Company 
S2-l0th 
Boone 


Kanne Lumber & Supply Co. 
2s West Sth Street 
Carroll 


Moors Lumber & Hardware Co. 
Shepherd Lumber Com 

Tea East a erst 

Weterioo 


KANSAS 
Eleming Lumber & Material Co. 
Emporia 


Davis Lumber Co. 
a2 Bast Ist Street 
Hutchinson 

Home Lumber 

201 Grant Avenue 
Sunetion Cy 

P..W. Doherty Lumber Co. 
403 West Kansas 

Medicine Loawe 


‘The D. 3. Pair Lumber Company 
Nickerson 


KENTUCKY 
Providence Federal Savings 


Tis South Broadway 
Providence 


LOUISIANA 
Bolinger Lumber & Supply Co.. Ine, 
1003 Barksdale Blvd. 
Bossier City 
Ascension Savings & Loan Assoc. 
So Thervitie St. 

Donaldsonville 
State Savings & Loan Assoc. 
Hil Common Street 


Passmore Lumber Company, Inc. 
Camden 


prekrpbebrsrtrmerem 
Hunly 

cert pba co 
ERTL ee 
ia 


Massacnuserts 
General Builders Supply Co. 
@Cambriage Street 

filston 

Athol Co-Operative Bank 
Anon 


Middlesex Lumber & Fuel, tne. 

ot Square 

Bedtord 

Beverly Co-Operative Bank 

Bs Cabot Sircet 

Beverly” 

Kepight Home Modernization Center 
‘abot Street 

Beverly 

Forest Hills Co-Operative Bani 

PEnWasninaton Sireet-Yamaica Plain 

Woods Lumber Company, I 

i Waverty Street" 1° 

Framingham 

hairtown Lumber Compa: 

Gardner sii 


Tessier Millwork & Lumber Company 
Iigackson Street 
Holyoke 

HM. Curtiss Coal Company 

45 Pond Street 

Shiltord 

Newton South Co-Operative Bank 
1185 Watnut Street 

Newton Highlands 
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si p-Onerative Bank 
frenmuees 
oo 
Breet commas 
aL 


MICHIGAN 


‘Cheboygan Lumber Com: 
Se)'Norh Huron Streey 
Ehebevean 

S.A. Kandt Lumber Company 
Shr8S Michigan Avenue 
Bearborn 


rca oad Product 
ree 

Besa 

ecu 

ar 

Ek 

Haptrerek Lumber Company 


2410 Denton 
Hamuamek 


North Lumber Company 

Mi Portaxe Street 

Kalamazoo 

Hazen Lumber, Ine, 

3aa9'South Louan’ 

Lansing 

John R. Lumber Co. 

ide John 

Sieeae nae 

Me ee ee Lumber Co, 
ratiot 

Mt. 


igs Peder Savings & Loan Assoa, 
2BEast Main Street 


Graves te Ford Lumber Company 
North ‘agame 

Hawley Lumber Compas 

‘Sntonagon ee: 

‘The F. J. Poole Company 

ISt'akland Avenue 

Pontiac 

Youelhelm Lumber Co, 

Rogers city 

Kier’ Custom Woodwork 

St ciair Shores” 

Warren City Lumber 

402 East Nine Me 

Warren 

Wilameon Lumber Company 

$31 Vinewood 

Wyandotte 


MINNESOTA 


Paul Bunvan Building Supply Co, 
gevert Wamington Street 


Chatfield Lumber Company 
Chathela 


Lampert Lumber Company 


Hertel Lumber Company 
vista 
satan cag 
Excelsior Avenue. E. 
ise 

Fase Lumber Company 
§, Hoss tamper Compan 
Rss temtar Comvany 


cry 


stal Lumber Company, Inc. 
S383 Lakeland Avenue, N 
Minneapolis 


Lampert Lumber Company 
Seating at Grant 


land Lumber Compan; 
Ee “din Street PO" 


Gilbert Lumber & Supply Co. 
Fore eae ‘Street vey: 


Missourt 
‘LeCompte Lumber Company 
201 Bart 7h 

Cassville 


Fulton Lumber Company 
‘Sixth & Nichols Streets 
Fulton 


Cash Bargain Lumber Company 
SBi'rruman Rosa 

Kansas City 

¥, H. Walker Lumber Company 
Eathrop 

‘Wilks Lumber Company 

BO: Box 168 

Monett 

€..J. Harris Lumber Compas 
Sir'worth dnd Sreet OY 
Bt. Charles 

Sailor Lumber Compa! 

fos West Front me 

Slater 


MONTANA 

Gallaton Lumber Company 

$3 West Main 

Boreman 

‘Monarch Lumber Company 

Bees avenue ‘Nort 
reat Falls, 


NEBRASKA 

Johnson Casnway Lumber Co. 
iio Fe Street 

Lincoin 

Millard Lumber & Grain Co. 
HR seuth Mirth street 


Field-Birge Com 
10l West Front St 
North Platte 


Holmaujst Grain & Lumber Company 
Sakdand 


NEW JERSEY 
‘Ayers & Seote: 
Suin'street 
Andover 
‘Wm. C, Van Handel & Son, Ine. 
Girrie Avenue 

Slinton 

lew, Deal Lumber & Mitiwork Co. 
No Bouit wick Horse Pule 
Binckwood 


Glen Ridge Savings & Loan Assoc 


SU Riduewood Avenue 
Glen Ridve 
‘Conover Lumber Company 
Keyport 
Caniece Compan 
orth Unian & Bim Sts, 
mmibertville 


Stiles Lumber Company 
0 Lalayette Street 
Paterson 
F. F. Blaisdell Lumber Company 
Is bildkeAvenue 
Red Bank 
Joseph Harris & Sons, Ine. 
zat Main Street 
way 
‘Tne Bachman-Veghte Company 
Jon West First Avenue 
Roselle 
Kings Lumber Company 
Bo Belvidere Avenue 
Washington 
West New York Lumber & Supply Co. 
Bast Now kerk sana anesery” 
West New York 


NEW MEXICO 

Home Builders Suppl 

He Mills Avenue poe 

Lae Vegas 

NEW YORK 

Phillips Hardware 
‘ia Soutn Pearl Street, Albany 
S80 Delaware Avenue, Aibany 

Tappan Luraber Corp. 


Baldwinsville" 
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Fc Lumber & Sui 
Hoe! tRasipstend ~ 


WD silltee 
BAR OR BS 
Heese 
Cai tamer Conan, ne. 
gisitumy 
BERS 
‘warpan Lumber Cop 
PSUR MRRUECEiwooa na 
oa 

ge hamer fe 8upply Co, ne. 
pawaiumey Aa 
ike 


‘Baker Lumber Company 
Dryden 


Kew Forest Lumber Supply 
‘Company, Inc: 


Draudt Brothers Lumberteria 
Evans Street 
Hambure 


‘Alligon & VerVaten Company, Ine. 
WWE Weide Avenue 
Haverstraw 
Dain Supply Ci 

n Supply Company 
Eke'Mahopac 
‘Andrew Little & Sons, Inc. 
foxes 
Eitie Faus 
Se'Nineee Hignway 
Lynbrook 


4, B. Reed & Sons, Ine. 
Riulierton 

‘Latham Brothers Lumber Compan: 
Ieee tomes umber Company 
Mineola 


‘North Side Lumber Company 
srarg Avenue 
New York 


Bisnoy Lumber de Trim 


Sear enth Avenue 


‘Scone Park 


William F. Anderson, Ine. 
BD Elm Street 
Potsdam 


Wm. B. Morse Lumber Compa: 
Ho'hrain Street, West aa 
Rochester 

Harbor Lumber Company 

380 Glen Cove Avenue 

Bea cif 


Walter J. Conlin Supply 


Kellogg Lumber, Ine. 
Headow Street 


NORTH CAROLINA 

First Federal Savings & Loan Assoc. 
Bo West Edgerton Street 

oman Lumber Company 
Si2'Ramseur Street 

Durham 

Cape Fear Supply Co. 

GarWest Russell Stzect 

Fayetteville 

Bridges Hardware Company, Ine. 
Kings Mountain 


Capitol City Lumber Company 
Rafetgn’ 


NORTH DAKOTA 


Ireland's Lumber Yards 
123 North Sixtn Street 
Grand Forks 


West Farge Lumber & Supply Co. 
Wottao 
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ono 


‘Tae Summit Lumber Company 
BBSsouth Aninatos Street 
Robertson Lumber Company 
Bgisast Grant Street 
Kianee’ 
Canton Hardware Company 
Taam NWe 
U3 Maret South, Canton 
Western Cabinet & 
Millwork Corn 
Bio! Colerain 
Sincinnatl 
Big Four Lumber, Company 
Bam Gra 
Glevelon: 
odhurst Lumber Company 
Bob Mayneld 
Gievelana 
Firgt Federal Savings & Loan Assoc. 
Beast State street 
Sotumbus 
Mantua Lumber Company 
ie anit 
Mantua 
Maumee Lumber & Supply Company 
‘207-717 Conant Street - anc 
Maumee’ 
Robbing Avenue Lumber Company 
Bakobbins Avenve 


‘Toe Brain Lumber Company 
‘donEast Street 

Springheld 

Gallant Lumber & Coal Company 
$6 Jackman 

Toteae 


e Thom 

PR weERadsral Stree 
Youngstown 

OKLAHOMA 

Davidson & Case Lumber Company 
WRene 


Home Savings & Loan Assoc. 
Box 317 
awion 


jon Company 


ontoon 
Geer Borgen sling 
Bap sar avenue 
versPaplumier 
pws 
a. ceutaga yede 
Perce 
ae 
cere inter fan 
Kooy ERY FSP 
co 
Georgi Paci Cs 
ease” 
ce 


ENNSYLVANIA 
Ritter & Smith Company 

Tee Gordon Street 
Allentown 

Brown & Borhek Company 
Main & Lehigh 

Bethienem 

‘Andre Lumber & Supply Company 
£UGispie Avenue 

Blairsville 

Flonr Lumber Company 
Blue Ridge Summ 

Boswell Lumber Company 
Boswell 

Schmouers Lumber Company 
iS Eaat Priladeiphia Avenue 
Boyertown 

Castles Lumber Company 
S'eser Pomiret Street 
Earlisie 

W, S,MeDowell Company 
Wei west Second 

Chester 


Ebensburg Lumber Company 
Ebensbure 


PENNSYLVANIA connved 
Getrag Bal company 
gets Eurg sae 
Eo 
Grroneig hunter & 
eouveename 
Be 
Beene 
Jae Dettaven 
dered Reta 
pote 
Oi. Hinge, te. 
se ats 
ene 
Fatereon tamer Comoe 
as Lincoln ‘Street oe 
EE 
Ere, tamer Comp 
HEARS 
aged lamar Comoe 
1388 4th Avenue — 
SONAR, 
Raterntowe contr 
asapalone See 
Ness 
Pe NaS number 
Fat mumbeiand 
nay 
Bel gavings oon assoc 
Bou genes Steer 
ESSA 
Eguertumber com 
Eurpkunpsr conzeny 
Smug 
nr ity Federal vines 
Bietss Todor se 


BS South Voth Street 
Thlladelphia 


gepcord ‘Liberts 
Gopcord Liberty Savings 


Zia Bast Ohio Street 
Pittsburgh 


Schmover's Lumber Compa 
350 Main Street od 
Schwenkaviite 


Zghgson- Sizer Company 
geo South Dock Avenue 
Sharon 
Merrett, Lumber Yards, Ine 
Stowe 
Logan Lumber Company 
Pe Avene Fareptum 
th Street, New Kensington 


Mutiens’ 
Market Street 
Ualon chy 

Harold Lumber Comy 
Us North Third Stree! 
‘Youngwood 


RHODE ISLAND 
L, Sweet Lumber Company, Inc. 
169 Harris Avenue 

Providence 


SOUTH CAROLINA 


Penchoe Lumber Company 
Tas Soutn Fifth Street 
Hartsville 


SOUTH DAKOTA 
Berestord Lumber Company 
264 North and Street 
Berestora 
Bachmaver Lumber Company 
Paulicton 
Flandreay Independent 
Lumber Compan 
oe South Cresan 
Flangreau 

lobridge Lumber Company 
Mobilise 
Firat Federal Savings & Loan Assoc. 
815 St. Joe Street = 
Rapid City % 
Schoeneman Brothers Compa: 
309 East 8th Street = a 
Sioux Falls 
Scott Lumber & Supply Company 
3008 E. 10th Street cs 
Sioux Falls 


TEXAS 


Brown Lumber Company 
205 North West Street 
‘Arlington 

Grogan Supply Compar 
FOGox be” ae 
Atlanta 


Lamar Builders’ Supply. Inc. 
Sell North Lamar Blvd. 
Austin 


Bet Rig Luger Company 
BeDRisaas 
BoP 

Foxworth Galbraith 
ead 
Bim 


Westhoff Merch. Com 
Box 603 ey. 
Edna 
Lander Lumber Company’ Ine. 
BSG. Box 1a. 6 Paso 
1930 Texas Avenue, El Paso 
Cheimont Shopping Center, El Paso 
Waples-Painter Compan: 
39 West California Stree 
Gainesville 
‘nor Lumber Company. 
Bi Ricawe Hood 
Houston 


‘Tharp. Lumber Compan: 
‘0. Box 338 gi 
Marque 


Fags, Amsler Company, Ine 
fain 
MeGregor 


grat eons 
Bane 

Es 

Weg Fed yer Company 

Hot Bast 

che 

egeeton vine & Loan Asoc. 
Rota 

Alar fees Lumter Comeeny 
Si Hau jumter comoans 
ee 

Age Sup & Later Compan 
powe.tunty apr Comveny 
Bein cpa Lumpes comoan 
$EWRGriay kanye” Convery 


UTAH 


Cent 
Box ot 
Orem 


Bestway Building Center 
Bait ake Gity 

VERMONT 

Wm. Stewart Hunter Lumber 
Building Supplies 


North Clarendon 


Butlders’ Supply 


VIRGINIA 


R. S. Mongur & Sons, Inc. 
gewdave 

Harrisonbure 
Ace Lumber & Building Supply Corp. 
gi5i Viveinia Beach Biv 


BLE. Grasty & Brother 
Box 00 

Orange 

B, H. Cobb Lumber Company, Ine. 
‘Hoa West Broad Street” 
Ricnmond 


ine Lumber Ci 
‘West Broad Street 


WASHINGTON 
Manette Lumber Com; 
pii'Shore Drives" 
Bremerton 
Todd Hardware Com; 

325 Pacite ‘Bremerton. 

3i2 North Callow. Bremerton 
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3... Mack Builders Material 
oe Catlin Street 
Kelso 


3.,W, Mack Builders Materi 
Longview yeaah 
Lakeside Western Lumber 

211 North First 

it. Vernon 

Lumberman's Merchandise Compan: 
Sos West ath cena: 
Siympia 

Bestway Bufiding Center 

23 South Fourth Street 


Tepes tage oan 
1g East Main" 
Puyallup 
Nailer Lumber Company 
TeEATaR 

Port Angeles 
Sand Point Bulldere Suppl 
S00'sand Point Way 
Seattle 
Lumbermen's Mercantile Company 
Shelton 
Garland Lumber Compay 
GP UoNGarland Avenue 
Spokane 
North Side Building Supplies 
JorE. Francis Avenue 
Spokane 


WEST VIRGINIA 


Batley Lumber Company 
Ia Bivereld Avenue 
Bluesela 


WISCONSIN 


Watker Lumber Compat 
Columbus ad 
Fim Grove Fuel & Supply Cor. 
13430 Watertown Plank Road 
Elm Grove 

Selig Lumber Company, 


Monomonce Falls Savingt 
# Loan Assoc. 


400 West Copital Drive 
pearl - 
Holt Lum 
Hitt West Sliver Spring 
Milwaukee 

Welfare Butlding & Loan Assoc. 
Bie Noch third street 


Kroutoos. Ine. 


Lachmund Lumber Company 
Sauk City 
Vetter Mtg. Compa 
HS Wood Street” 
Stevens Point 
‘oman Lumber & Fuel 
Brawer 32 

Pomak 


Peterson Building Supply Compa 
Sift eth street, South PSY 
‘Wisconsin Rapids 


CANADA 


Garner Bullaers’ Supplies, Lid. 
P.O. Box is 

Bunean, Be 

Wichelson A & A Custom Homes 
31? Queensway Drive 
‘Burlington, Ont. 

Sherk Lumber Company, Ltd. 
Fraser at Davis Street 

Port Golborne. Ont 


Rutherford Home Improvement 
Centre 

BS Atwater Avenue 

‘Montreal, Que. 


Reliance Lumber Company, Ltd. 
G9 and Avenue, North 
Saskatoon, Sask. 


Classified Ads only $ 


fo be lncloded in Movember losoey copy shestd 


per word insertion, 


‘in our 


POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE. 
NEW YORK 17, N. Y. 


In edvance. Minimum ad 10 words. 


20. Ne cancel: 


‘office by September 
lations accepted after September 15, Address orders to O. K. Kelly, Classified Adv. Mar. 


1 AUTOMOBILES & 
‘MIDGET CARS 

‘ROGUE cate 

opus. Parts discount clus Bod 7; imant, 


2 urd suPPLiES a 
EQUIPMENT 


‘OREA’ 

ids Zaclng ad Hestyig accensrien for 

Wear Only abe, Refundable) Newhouve 
‘utomotive Industries, 

“Angeles 22, Calif. 


repair training in 
anla'y argent Ron-progt sehoot “Low ful 
Hien, Free ‘booklet. “Hobart Welders, Box 


TLE jraulie Vi 
paid. Pree, Literature, Wiicro-Mioiy Prod- 


eee reduc oF ES ERI ‘of service Which 
gat De"opersied "ona mau order bas 


Job" while driving 65.00 
paid. Guaranteed!) Noting ke itt 
300.000 miles!? Motaloy. Grantham 


“GHODEL, A Ward Page, Ft ie WaS A ord Paria [iat Be. Mateo, 
‘Stn Pedro, ‘Call 

git FORD Parts. Uta 

logue ide: Mate Auto, Layton. New Jersey 

MERRYMAN For Pistons oa 

sizes Older Models Boy 433, Ontaris, Cult 
‘DON'T be looked out of rour ex. Simple 

pombe. 100 fark McRae, P 

ot Springs, 8 


4 MOTORCYCIES, BICYCLES 
‘AND SUPPLIES 
(otorcyeles, shaftarive Di 


BMW i us 
pluer, Butler” emith. Mine. 160" Wes 
Bu St. New York 24, N. 


‘accessories, Complete stock In= 
finn barik Eapert tebulaine: Patt eervice 
bY te dla eared 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


23! 


Inventions Wanted 
Jokes, Games, Novelties, Ete. 


‘Gla! Gata. Jewelry. Watches: > 227 


ae 
Rubber Stamps & Odice Supplies’ - 


Sogcine oots: Guns, Wishing 


aoe 


Class Mating) 
Rogue Number $6 ia 
other argaine in midget exrs, 


NEW Motorscocter Prames For Vertical 
Lawnmower Engines $18.00. West Sales, 
30" Mansfield’ Ave., ‘Coluinbus i 


3 AVIATION 


FLYING cart 
‘inde 


Hub. i090" Ai 
lorlasanit, St. Louls 7, 


Rigtwen, ox 30010, Ft Worth 5, Texan, 
7 ELECTRICAL SUPPLIES 
‘& EQUIPMENT 


AC. Anywhere! 110 or 220 Volt Light 
Plants. Savel Write for Pree details. A.C. 
Generators, Kasota, Minin. 


“ukAMP; Appliance Parts, Wholesale, Cat: 
Bimisgiam 3° Alabama : 

ELECTROLUMINESCENCE, Revolution 
A, Bem aren lueht source’ by. Westin 
Rouse. "Water-t ites no bulbs, 

ines or flaments."Zdeal an night, safety 
‘Sark room light. Burns night and dai 
for jess thant penny a year. Sensational! 
Send. $1.50, foreach” lamp. “Money-back 
Eutrantce. Approved Producta, 606-A Third 
Set Newark, Na. 

LAMP parts, Wholesale. Thousands of 
tem for” repalring, converting.” Catalog 
He Brown Lamp, Box 305-D. ‘Clayton 


8 WELDING, SOLDERING 

‘WELDERS, 110-220. Wel 
Morris. 1070 Inner” Drive, 
New York 


“ATREE, Catalog, welders, welder kits 
Build as0-amperg, Welder uslng ‘aircragt 


ator, plans 3$¢. Dunbar Manufactur= 

fie" Minseapotis 8. Minnesota. 

9 MACHINERY, TOOL 
‘SUPPLIES, ETC. 


$39.50, 
‘Sehieneetaay, 


ACCURATE Low Cost ai 


METALS. ising in Bard to find 
alloys, sizes. Metal Service, Sharon, Mas= 
Sachusetts 
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FREE New Catalog showing only com- 
plete line of work holding. tools avalleble 


Barats 


‘SHEET Metal Brakes. 497 $60.00. Other 
‘Sues, Polder, Benders, Shears. Pree cat 
‘log.’ Vike’ Co, Hilga Jason. ‘Denver Hh, 


10 ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Fuel Pumps 
‘wanted Galgiessem1-110. Mayer, 7120 Car= 
hbegle, Cleveland 3, Ol. 


11 BOATS, OUTBOARD 
MOTORS: 
‘NEW, used. rebuilt marine motors. Ma- 


nine conversions, fttings. ‘Pree. Catalog 
Stokes Marine Supply.” Dept. "22, "Cold= 


eptical ace. Send only $00 for 
feeinner's 10-iens it and bie ion 
Booklet Stock 2-GN" Write for catslog-GR 
Eree! Eamand Sclentife Co. Barringion, 


RREE Cotlpguel “Thowands war sur 
Relscopes, Binoctlars, ett“ Send $1 60 Tor 
10 tens ‘Project, 


17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
RAISE Rabbits on $500 month 
Free details. White's Habbltry, Mt, 
Bon, Ohio. 
|p HAMSTERS —Ideal Pets, 62.95 par Pree 


pooklet. Jer-Pre's. Hamatery. Adi Apple, 
Muskegon 18, Michigan." = 


jan, 
er: 


‘BUILD your own Reflecior Telescope 
Gomblete tits: afirrrs, Evepieces: Tripods. 
Sii'ether ctessories"Reguest tree lar 


frated ‘literature. Criterion “Manutactur= 
{ne Dept Hartford 1, Ce 


18 EARTHWORMS, CRICKETS, 
FROGS 
FREE Literature. 
‘Ashworms and cricket 
ptt 


iy 
Fed wigelers i %, i 
itstoo™s1693: Postpaid, with tnisne ate 
atkeciteinstructioas Cater Fatah 


ater: ach 

e__——— PE Rits—airect from peanatac> 
rote se, ta ater Over optical nobly kites Earze'se: 
Justrated “Bulid a Boat" Catalog Gaktidge, Wess, Pommlet — 
Architect-designed Catamarans. Cruisers, a 


Hunabouts, Skits, Outboard Boats, Sail: 
ity ‘Hotiseboats. Soe. tiow to 
a fet, $3.90. Cleveland 

"Acti, Box 1651, 


RELLCED Tie REAL SS 
Pg ap ae 
Ps O. Box 66. Brooklon 28. New York 


i He tliat 
igure eas pe 
sf a Ma ga Fee 
it Heke Sue othe 
itera der Sats 
Hosecrasa. Belitower. Cail. 

712 ee Ain 
atk ais teal Bes OE 
Senza Satsde EBs 


“FIBERGLASS Boat Covering wholesale 
ices. Pree literature and. samples. Sel= 
Fer's, Box’ 31x. DePere, Wisconsin. 


12 BODY-BUILDING COURSES, 
JIU JITSU & ATHLETIC 
EQUIPMENT 


“BUILD powerful arma, chest, shoulders) 
ga egercate "$1, Ponsad, Box o1-c, 1100 
Matiet, Wiiminaton vv,’ Delaware 
nurses 256. 12 large courses 
PF3.00, (Ouiarantesd) agents 
s bia’e Syrian, Pack, BAsl-c Ever 
Hreen, Southgate, Calif 
-Farate course. 40 Thuatrated Te- 
iy Ho Belentine. holds. “Smasting 
ying. nerve. Slows: Deadly 
Secreta, “Ganaon, Institute, "4 "Bromield, 
Bonton, Massachusetts 


Fiacatinns, 
erp Lat aint Saath at 
Flushing 64, N.Y. = 


Ccaapleie tiessine Tankert supplies. "free 
Galalog. ‘sutele Science, Mattituck, Now 


REANTASTIC. Profits Haining “Typed 
nade Cangas inital 
fhe ‘ail cosentnis ‘of earthworms site 
Including ‘soilless, metiiod, ‘Free. Special! 
eae et aE 
| Metin Parma Dawa Si caret 
w FARMS, OTHER 

REAL ESTATE 


NEW Strout Realty Fall Cataloy 


Just 


York ont Bu easton atest 
BINOCULARS, Telescopes, Microsc estab 
‘Territe’ values” $190 “Op “Teenarat fees Large Const-to-Coast Sorte 
Dene | Real’ Ae Park Ave Sou Now 
~ CANADIAN Tax Sale Pr 
15 SPORTING GOODS, GUNS, | acre 'Yerms to 00 month, Feblng, en 
FISHING TACKLE, ARCHERY, | fue" invent” Voronin Nata, 


TRAPPING 
09.00 PRODUCTS Wholgale — Pres 
¢ ostcard:  Beat-O-Mart, 
Whippany te! New Jersey. 
FREE Wholesale Catalog 
Spinners,” Lufe ‘parts, sinker molds, 
els. Pinnysporta, (PE). Toledo 


184 PAGE. 
Boa” 


Dept A-8. Toledo 13, Onis. 

19.000 GUNSII! — Antiques, Moderns, 
Swords, Armour—every description. Giant 
Giialot $1.00. Agramonte's, Youkers 2A, 


“KARATE” Jiu Jitea wine fighting. 
‘Thirty-six secret knockouts" without. fists 


Fear to man, knives, guns or clubs. Over | 


bower bitwest bullies: Men and women any 
five can ‘easily learn (his amazing homes 
stud) cour, 40 Lessons. 96 ‘Tilustrations, 
ified by qeoretasious Miltary at 
Sica Police inwtructr. Complete daly 
Jorgensen, Box $082-300, 

Seatue 7 Ww 


Washington 
Vc BIG Muscles. “The quick Way.” Dr. 


Jeimation: Gaucho Bos 8106-8, Chicare 


| DEADLIEST “Oriental Fighting Arts™ 
Hitreg Bie pani we ttnat 
fenratical AAT SA Sha 
cuneate Sa “Gaet 
HS GASES. Soba 


PERE, Muscle ballding information 
peditone, Nor’ G64, "North Sam 
BARDELLS. Gxercise Equipment, Book 
Jet, Health, Sirensth. Pnysique 0¢, Rend 


ing Barbell Go.."Reading. Pennsylvania 


4 FIELD GLASSES, 
TELESCOPES 
DYNASCOPE—Amasing world famous 


sellector telescope. Request Tree brochure 
Siiferion, Depe, Bete: Hartiord i Coun. 


ses Taree Be 
GSisloguer Stet: Molds, Tonawanda 3, 


formation, Lana Corpor 
Hon, "130.D'Shaltesbury, Downsview, On- 
tari, Canwaa 


20 TREES, SHRUBS, 
ROOTS, HERBS 
SISRNG, Bening ee Pom in 
itato? Gelling Visine towns Mformas 


22 PROFITABLE OCCUPATIONS 


‘Surance “companies, 
| iB 


Sxeellent faut time or spare 
Free book 


3 om Eee ee SS 
Eis, nae 
ek mere er 
West'Branch 10," Michigan. 

Roane, eee Ps 
Pricest-daveo. Box 1355, Wichita, Kansas, 
15A DIVING EQUIPMENT 

‘& TRAINING 


FREE Picture Folder, Howto Maks 
fea Sarthworins * Onkheveac Cesar ih 

a c 
SENDING Mcine—vg Selina Oper 
ae a Rone gear Mae aa Be 
Parkway Machine Gorpeaton See TT 


His Ensor street, Baithmore 3. Maryiand 


ington.” Callf 


CAMPING EQUIPMENT 
& TENTS 


16 


book SMorsan Tests. 10cisq"" 
Tong Gland city i. Kew York. 


‘BECOME, independent with your own 
franchive business “Thotsads “earsing 
Fadoome Tncomes Request \intereting 
P8-$28, 333 North Michigan, Cl : 


Jenga. 


‘BIG profs, Realistic plaitic flowers 
Rastpaid:"Meriaian Exports, Hollydate 3, 
California 


SHARPEN —scissors 


31 iers—inexpen 
| sively. Clipper sharpener” Suyplies. Binck= 


awe, Sneldahi. Towa 


ENCE OPPORTUNITIES K 


23 BOOKS & MAGAZINES 


GOOD Used Books, S0c-$1, Free Lists. 
_Bditions, Dept. PS, Hempstead, New York. 

BRITISH, Book, Bargains. Any sul 
CaNETIEH Pee "rrausbooks. Wantagh Ti, 
ie Yor 


EAT Talk” — Swingin’ Distionary. 
wer lilusteations. Squirrels, get into or- 
i) Si ess 300-8 
‘Titsa, Oklahoma. 


o 
Sif"'Gne Sian ar 
Howard Building, 
ee EET Viekeis eae args 
toes Backdates, 1181 East Lombard. Balti~ 
moje 2, Maryland, 
AMAZING oka! All gubjecteh Pree 
How! ‘Tyndall's Service. Fountain. N.C. 
'SCIENCE-Fietion Hook Basgains, List 
Pree. if Bookshop. Verona, 


ARIST ark Catalogue tree. Truth 
fo New York 


Sines hone 
$2.00! postpmia, “Faith 


es 
se eles x 
Paint 


aioe aces ite eon Doseiaing 
subjects! coe Free Catalogs, 
Petes MS Canarals Cons 


aay 


i coe Perlieaervise, Box 


EXTRAORDINARY Unusual Books 08 


acy Catalons Fret 


‘Buuyverant Station, 


Maliway. Box 
New York 


ts Booklet 


HYPNOTISM 


‘FREE Mustrated Hypnotism. Sel 
posts Calalowue ‘Write Hyanotist, 
Bunset, Holy 


“FREE Catal isn, Aut 
PAE, Ge “ ort ‘Autohypno- 
fen 


apes, ecards! Drawer 
Belden Now’ Mexico. 


mer ee 
SORA SOLS ate ban 
TEPNOTISN, Sly 


fentoe 


ona Guaranteed 
oma ssoued. Free 
Sot Bypalogs, 1806 Central 
West, New Yor x 


a plastic Hypno-Goin 
Beerets. 


‘Mone 
Ianchiines. 


create, tat, be 
oy City 10 
aS 
"eat 
Bo 


Tia Broadway. New 


STARTLING new (1950-60) 
{or beerelly producing nynnoets 
Cedar! 


unranked. §2. imtern. 
Pg. Wisconsin 
RYPNOTIZE . , One word... 
fingerstap,” we. Satistactton—or 
fefund. $2. tier, BOX’ 9908-56, 
Chicano 60: 


HYPNOTIZE Successfully} “One Word.” 

ins, Will” Metnods 

Exposed! Complete, Nfutrageg Course in 

luding _“Secret_ Nerve. Pressure Tech- 

Rleue™® $1.00" “Archur “Fowler. Box 091, 
Weodbuty. New Jersev. 


Tes, “Gomete with | 
Succes oF | geal 


tucks, 


248 


JOKES, GAMES, 


NOVELTIES, ETC. 


3100 NOVELTIES, Jokes. tricks, eadeets. 
“hobbies. Big 


eatsioe 
D-i95, Detroit i 


oe’ 


FUN Gifts and Jokes galore. Catalog 


toe. Greenland 
ian 


‘Studios, Miami #1, ior 


25 


MAGIC TRICKS, 


PUZZLES, ETC. 


WORLD'S finest prot 


fessional 
Joker noweltien. Giant strated, 
"Evanston 1 


‘oe""rop tat, 


| COIN Maraxine, 200 
Numismatic, 7520" Milwaul 


FREE List! U.S. Coins, Lowest Prices 
Ye Coins. ‘Hickory, Nott Carolina. 


‘OLD Money Wanted. Will pay $1,000.00 
fof 104 Dime, Mink, $5,090.b0 for 2932 
Liberty. head "nickel (aot ae 


LINCOLN cents: 1923-5. 1081-5, 1924-8. 
x ‘gei-S-D,, 1828-8-D, 


1909-8. W92-S-D, "198-S-D. 1e-e-B 
1938-8, 1917-8-D, Bi! 
Isuncsep. WsgeeD; witch.” Good. tone 


Complete lot $3.98, Berry, Box 806, West= 
‘minster, Callh, 

INDIAN Cent, Foreign Goin,..Plus Bar- 
Rn, ble toe Htetinoon's, Bow 474i, 


Becoaue Been Sinigte 
Ti aie Ma arger) Bebe ashe Hoh 
sith Grae ht 


X Different Indian Cents 41,00; Free 
Discount List. Collector's Bargains, "Box 
| Hope, Penna, 
es. Sample 60e. 
jee, Chicago. 31, 


'PREE!! Magician's otal 
‘sational ‘noua ‘Handeuft 
Heaney 


tricks. Sen~ 
spew Write 


Marician, Oshkosh, Wiseousin. 


INDIAN Head Gents. two different only | 


COINS & CURRENCY 


aa, 
145, 100-00 
ers bee 


Inited States 
ye velit be 


‘RAREST 
$10.00. 100, 
Shute, Sate Lake City 1 
fe 1960 retail price st of 

ugAvand Cakeaian coins tor 0c,” Our 
Helle, prices om thousands of colts wid 
‘coin eal uppiie. \Brvaan "Incorpo 
Fated. 6128 White, "Foledo 

LIBERTY Nickels diferent $1.00, Price 


he ioer Yateeofnn "Dela. 

Sets 

ile Be, Rese 

Bioues,°34o Waningtons Boston ‘aus 
© DIFP. Tada, Cents, 6.0: 
aie po 

sui 


eee a a 


‘S160. 
| logte "before ‘sending “coins. Worthycoln 
Corporation (K-408-6), Boston 6, Masa 


STAMP COLLECTING 


90 DIFFERENT U.S. Stamps. Includ 
oth Century: Commemoratives. High Vale 
‘oes. Pigs 1942 Plag Stamp of occupied Na- 
Hons. All for only 25c, Approvals included. 
Wille Co. Bex Sat-¥, Werktown Helens, 


TTED See soem 
tion containing $3. diiferent—i0e, 
Sik White Blew! avenue 1 


collec 
\PREDY= 
rookiyn 


aoe. Approvals. Littleton Coin Co.. Littles 
ion BE" Kew Hampshire 

FREE Bonus Ofer! US. List. 
106 | eradabi. Beles Com 
Dany. Manstieid : 

‘ORT Profit And Plesgure im coleting 
olf coins. Bend 250 for es-page Mlustrated 
Soin°eatslog. You'll be delighted with it 
Sena Yor it bow, B. Max Meni, Box 790-C, 
‘Costa Mess, Calif, Oldest rare coin estab- 
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307 WORLDWIDE different stamps only 
‘ase. Approvals. Nlagastamp, St. catha- 
| Fines €72, Ontario. 
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ADULTS: Like Stamps? Start your own | 
ree gulaasice so | 
how, saakes it eens, profitabie, Be 
ee. Columbia, $5-09-5P Broadway, | 
Eong island City, New Work. 
25 DIFFERENT large American Com- 
‘memoratives. ioe. With agprovais. Line 
Stamp, Bt. Catharines 819-A, Ontario. 


MYSTERY Bas S:amnp Collection. Qnty 
oe. Hil Company. Bax 31. ice. Oho, 
oe TPRRIFIC, ¥ 


ie ee Seniesa 
With Approvain Beatles. 38 
Sieger, Tsunston” Ontario, “Canada 

ECONOMICAL 1-3e Approvals. 39.000, 
vartetien. Dresel, Box 128°, West Enele= 
Sond. 32 


Oe 


‘AMAZING Offer! 200 0.5, stampe—in- 
qquding. commemoratives, airmatis, high 
denominations to $1-00—orly ie io | Ap= 
Pras, AvplgantallTiustraved are 

is, free. Mystic Stamp Co. Devt. 33. 
‘Gamaden, New York. 


~ 103 DIVERSIFIED Sritish Goleny Stamps | 
uly 10c. Approvals. Niasastamp, St Cathe 
ineities 672-K, Ont 

102, DIVERSIFIED Worldwide stamps 
Joe Approvals. Linstamp, St Catharines | 


i EERE bn BS | 
tC pee ae 


“INTERESTING, Worldxide Animal stamp | 
plinstion ioc "with “auprgvals.” Nlaga 
Stamp, ‘St, Cuiharines 


WORLDWIDE, ferent, abso. 
pas Hint 0 ultrodce our ince 
Le Fi, Brooklyn. New Fork." | 


area e tamps. 106 with ap- 
ovale ‘Smith, 6080 Brooks, College st 
"Texas. 


200 DIFFERENT U.S Siamps $1.00. 
‘Aporevals included Guelion Boe see, 
York 8.8. ¥. 


“FREE! 40 Different Portuguese; colorful 
| gecmensive spprorais. Eikbart, Box 33, 


{FEROCIOUS Lion. Flaming Volcanoes 
‘Triangles. 29 others. 4c. Approvals. Kis 
et Stamps, Dox 221, Long iaiand CHy 4. 


Approrals Two, 
Large Selections 
Bontage "Paid Circle “siamps, Box 113, 
Stoneham #0, Mass. 


Packets. 300 All Different, 


TWO 48.00 United fal Samim twenty | Seine 


gufiees beth United Sraies approvals 
Box “i109, Brooeisn 30. 


New Pails: New York. 
208 DIFFERENT Worl ae en Trom Fore 
moea, "Morocco, dndonesiay ete. catalog 

Fee over 8. oe Gero Agus | 

lta Stamp Come 
pany, Rhian laa 


shire. 
RUDES set oy “Approvals 106, 
sale acthove Be 


ees 
pottpaldt ‘Stampiiaty. Mastiord con: | 
read } 


22 STAMPS For only 10ct This mam- 
moth value includes” Alrmalis, ‘Pletorials; 
fie trop sheange, Countries cata 

so Zee ‘euch! "ala Approvals. Mia. 
UE Skamp Company, Caan 


WOW! 119 All Different Germany 10e 


Zepmpelins,  Semi-Postain, “Atrmalis, High 

Mea, ete, “Giant Catalog, bargain “lists 
Welded" witt Beautlful aopirovais. James~ 
town. Stamp, ‘AOOES, “daunestown, 


LBRCPTOUE acer aube:|£ 
ee Mees, APRON, | 
i ae 


; “Stamps. Giant Discount Catalog— 
ge Haymas, VR Malcen Lane, NYC 


FOREION FDCs alle dwell 3 
yours experience. Gonttacts in. 

ge"ot the world: Brumeey, 2418 First. PU. 
Moers"! 

DIAMOND Roosevelt, Pope, Tylangle, 
| Greeniand. Angote. bt others ge. Aton: 
Si“tonstiom, Box 30680. Lubbock. ‘Tex. 

BATHING Beauty, Stam 
anele! Timor Map! 23 others. $e, Appror= 
i Wiiltam “Kbicht, “Ie20i Riverview, 
Weandotte, Michigan. 


DIFFERENT | Worldwide. $1.00. 
| with"approvais ents” Jacobsen’ Crompond: 
| New York 

10 BEAUTIFOL Mint British Colonies 
ge FIN approvals, Bennett, Candor’ 2, 


300 DIFFERENT fe with foreign ap- 
ovals. Haber K. Bedford, Box Gilt, 
Kiinneapolis 24. Minnesota 
UN, Commemorative Set i0e with Re- 
quest For Outstancin Approval. 
ise Staimp Cou Bow ti, Detroit $0, hich: 
SWITZERLAND 25 Beauties 10¢. Tray 
Approvals. Box 114, Allston 34, Mass, 
160 DIFFERENT U.S. with 25 forel 
$1.00, Tranele Stamps, Box 3298, Seate 


222 DIFFERENT worldwide plus 06 ai 
ferent U.S, 23. Approvals, Casto, Box S87, 
Dunbar, West: Virwinia 

GERMANY. Mint set sixicen. Only, 10e 
toh lntrodsce” my" approval, service, John 
Scousters $01 Sandpiper, Playa Det Ray, 

‘BULLPIGHTERS and five Complete sets, 
302 witht Intergating apgrovats. Kawarths 
‘Btamps: Bax st. Pet at 

TEN Complete sets 10e, with attractive 
Approvais.” Stamp Imports," Peterboro, 


Fen 
Mew 


DIFFERENT Commemoratives 1803 
ovals. K&B, Box 10, 


“100 DIFFERENT US, ot 
Pans Chartier, ‘Goon 
‘Conn. 

25 
wp ioe U. 8 Al 
Brookivn 23, ¥ 

‘WREE Sample! interesting, Informative, 
uulusirated. ational Stamp News, Adore 
ion. South Carotlaa 

‘UNITED States. $135 pun four Ope wn 
used. iraall “approval c= 
Sempany. "Witten Paine, iz 
Gounectieat = 

DAMAGED old US. > 
provmis O. Swarta, Malden sirkiges 6.8, 

PREF! “Unusoal animal packet.” Re 
west approvals Dnncer, Bro,” Man 
fold, Oo. 


NEED more customers for your stamp 
busines? "Write me for information on 


fen 93, No ¥, | Devt 


Stamp Company. Mahopac, New York. 


FREE! Surprise packet with approvals 
ghiamberiin:” Box "YS." Hespetiay Cal 


PRICE List US, Foreign. No Aporor= 
aa es 
son Bare 
rari 
Enea Wie mam en 
Aso eargrGuae 
Ap eo 
5, California sll ies 


FRADE your duplicates toward our ai 
previa! (Foreign ‘cais.)- Complete Infor: 
Rintion, 0c. Variety Stamps, Box 00:8, 
‘Rewtoti_Hieninnds G1,” Masechusette, 


Toa 
ftematically, coun= 
‘de: 


aan _qunt fareaiy Caldie —_Fe 
Raition listing thousands of bargaing t= 


Bilisy Una Sea stan pee i 
eee LOSE Seti coromic | “asta nanan Ga. Gaalnw Se Be 
Jumenigwt sump, Ben BorS"fames- | u thle” Shen. ipa base be ts 
ie | seseess! 

GENE toa, Temas Era = fasen 


ojand de ach Wabre Stamp exchange 
Hood Parragut, Chicago 3k. 


SWEDEN=100 different. 
SpeyIe Catling See 
hehiean. 


ity. 


WEIRD Diamong Shape Coffes Stamps 
Lovely Plower ‘Triangle. First. American 
bie" commemorative. Greenland. idol 
Dancer, ete. ioc with approvals. Capital | 
Stamp Co., Ferrysbur 10, Mich. 


GIGANTIC Collection | Pree—tncludes | 
‘Teanwles—Early United States —animals | 
fives British Colonies — 


is 
‘Ozark Stamps. Sprins 


wiih. apgtovais. 
Take SHES ° 


AAC So Sie gia, 
gun hag aoe, Dea 
gi ane Serene 
2S, ea ene 
Sota, the paeen eae 
aii sh ae Pe | Pe 
‘Sackson Heights, New York si 
a Gee ee ee 
goney! Detalis free Acahs onit” Golume 
grueethnoinetoee. 


100 OLD U.S. Stargps between, 1061 and 


SRO, 8 Grape, til Draped 
ee a ae 
ESRC SME IS be 
LOWEST Proce Ost Mink 
RTE AS EU At 
cee, Ge wha Ser 
See 
SUMO Be Te i 
ace oa we 
Berchtold, RFD #1, Troy, a al 


1000, DIERERENT. 3.00 wits apna 
Goldens," 6721 Eastwood, siliaaehisia a 


‘REE Ope Tait Poand of Uaed Sais 
Mixture “With “Approvals” Send 20e 
Postage, Wan Rice. #7" Washington Aves 
Kingston 98,'N. Y. 


21 “ROUND The World” Animals On 
game, Tyo Dimes. “Approvals. ‘Stamp 
‘51-28, Oxford, Wise. 


‘OLD scarce U.S, seconds on 
Slightly defective, bareain prices 
Feld. Clintonnitl ‘Station, ‘Newark 8, J. 


EEARN the only way to make big 
money with stamps.” Write: "Davellasy 
Boring Arbor 4""Michiean. 


oval. 


1933" $9.60. Househ Slampo, 81 Chestnut. | US. Baresin 63 diferent 10 with US, 

Mansfield. Ohio. Approvals. Stamps, Kennebunk. Maine, * 
VS, Mint Flag set, complete, $1,00. Free 

ust Sprogks, 2880" Seatac % Beook bes 13 

Ib New York 
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MrLL1ON (on | Approvalt, 2¢' 32 PHOTO FINISHING, 
ed ear rh Preset! 7 
ae ee ae PHOTOCOPIES, ETC. 
{ta Callen 
ay ler Shoo Linco Stadion Deve Le 
mee ag © Rees SE 
heir enue ees 
= Genuine Hang | Gebr oPMad te white ‘ 
TPRIGAN Primitive Genie Hang | Gitar or Bleck & white. 13 exp. 


dag Photes, Depts 1, Bex 62 ba 
Sal 


MOVIE Fans—8x10 Black-White photo- 
graphs from old-new igovies, Ola 50°, New 
35e) Bruco, 119 E. ioith. New York’ gh 


‘34 CAMERAS, PHOTO SUPPLIES 


Bat oeder 
230 


ie £0, “Central Camera 
‘Wabash “Ave. Chicago 


‘A in 
20"cin 
(hack a 


Processing 


19 ANCIENT arrowheaan $2.09. Kat 10 
atick Tout Geers, Columbus 8. Ohio, 


30 MINERALS & PRECIOUS 


ey aes Ts 
"anaes ey to Me 


GQEN, Gems Minerals catalogue — 
ques Gitossi Wayaire, ‘allwaaele 2. 
Sreon. 

FREE paral 
ireramuth Teta 
Sibten's nae R- 
ut 


OQUD, Siva 


vein list. Lapidary and 
at oe 
eax, Hollywood 38, 


‘Copper Ore And Catalog 
co, Kisner Avenue, She= 


ROSPECTORS! Learn from expen 
need geologits how (0 locate nnd identity 
focks td steals fomprenesatve ome 
‘Study ‘course designed fof, anyone inter= 
cated for ‘Puinable ore ‘ie 
lor Free Literature: Pa 

‘Abo box 


in expion 


ts, Write now 
Ege 
4536. Palm 


of Mines, Dept 
prin sors 


31 HOBBIES, COLLECTIONS 
INVENTING can. be an interesting and 
le hobby. Write Zor compiete par~ 

Beulats tute of American invent 
Dept. 30-1 Eo Ga: P Bee Rew, Washington 


WANTED — Cigarette, tobacco cards 
Wate ‘charies Bray, Bast Bangor, Penn: 
suivant 


COLLECT Medals, American, Prench, 
German: Three different regulation alee’ 
Send 83g eet ave foreign Bmblems free 


‘insignia ‘Club, “S80-A Fisch 


Matchbook epyers 100 


Simveand's! 


Penne tg 
oni 
Biante ace 


raphe—A fascinat- 
ieline or those | 
‘thom 


rd | ee Bimir, box 


ENLARGEMENTS! Bight Sit 
fx10's trom negatives, $1.00, Wilart, 
Sib. battle Rock. Ark. 


oF Five 
‘Box 


“PHOTOGRAPHIC © — Free 
Rholesale catalog. — RNG” #8, 


domar. California, 


Bept. PS, 


‘oth. New York 1. 

FOES Wanted for sie siting and 
sptaecing, Seid poems "Free examination 
Grown "Music dompany, 49sP West 33 
Street. New York 1 thes 

POEMS Necded Immediately for New 
‘songs abd Records, Pree Examination and 


‘Appraisal, Send Poems: Songerafters, Ack= 
fen Station, ‘Nasbvilie, enn 


Qu, Developed, a or a4 prints. 8 | acta, want ong ideas” share vornities, 
Pepa, SE 7, rin a Bao | feed Bend nent Gon rs Nae: 
Hasan ld, ent "Cooma, | ufo ged perma Sena 
| “SONGS favo sssatss—share 433 milo 
32A COLOR PHOTO FINISHING | iit yearn tt Sew Sonertitery, Bong 
KODACHROME-Ekiachrome Guaraniced | oa 
Rae PunON Pitechrcree Ouartnieed 
Brak Freeine Trame ame oe a 
‘Bobs a ingen 


33 MOTION PICTURES, SLIDES, 
SOUND EQUIPMENT 
MOVIE Camera Flim 6 mm roll ¢1 60 


enim 109° $2.00. Free processing. Better 
‘Pima, 142 New Lots, Brooklyn. N.Y. 
WF 


stipatst tapes 
‘oo-o3 174 


poperctize “caualog dm. mm movie 
2” obo slides, Hugeent selection in USA 
Bargains in used 1emim sound a 

ists. ‘Blackhaek Films, Daveuport Is 


REE every month —Diackhawt's news| 


BUY Acris Orme 

importer Big Savings: day. Grint, Free 
olor (Gtiaoe:, Dept. Bad “Atcordion Hime 

7130" Galil Drive, 


ters, Department Py 2003 Chicago, 
feago. 22. 
SSCORDAORST Does fam TAPRTES 


ae en area 
Free 180i, fatalog. era eaeratio, ration: 
Dept. P. 2003 Chicago, Chicago 22. 7 
SPeiE Wind bon oa SE 
ie ian beer teen ge 


WU-FT, Components, Recorders Bree 
whoiesate Catalogue. ‘Carsion, 125-J East 
Bare S 
FRI logaes. 5.600 8-16MM Plime. 
International Plime, Greenvale, New York 
M-IGMM Color And B&W fim and 
Supa, Save s$8" Free Catalog. Superior. | 
Wells, Chicago 10 


Makers. 1412-8 Broadwat. New York a6, 
SerrAR Making books, plan. i 
Teck et ney Wierd. SOE 


‘Tia Sureeet New vor 9. 8 


HOLIDAY, Travel Slides, Send) 26 for 
Tuustrated cata 


See, arene 
Siscounts P.O. Box 10. Toledo PS. Ono, 


GENUINE Virginia Palrygtones (Staure 
tes) Collection $1.00. Virginian, 622, 
Inverness, Florida. 


274 POPULAR SCIENCE SEPTEMBER 1960 


SPECIAL Entertainment—tmm b&w. 50 
feet $12.0. 


| Betortet 


Bostot 
ELECTRIC Guitars, amplifiers, whole- 


gale, Pree catalog. Carvin, PSM, Covina 
Galitornia. 


35A PHONOGRAPH RECORDS 


PARTY Records. 
aloe. $1.00, 


Sam 
ond 


a as ee 
sragts, WUE Nocisson Bor Bit New Fork 


je record ad cat 
Biilwood “dots 
1986, "Hollywood 3 


POPULAR SCIENCE OPPORTUNITIES 


THE Record Collector Journal, valuable 
data, sales mart, Introductory’ six issues, 
$108, Record Hevearch, 131 Hart, Brook 


puifled mail bookkeeping.” immediate in- 
Eome-easy! ‘Auditax, 34757D, Los” An= 
eles 3 


36 _ RADIO, TELEVISION, 
SUPPLIES & EQUIPMENT 
RADIO & TV Tubes at Manufacturers 
pricey f00% Guaranteed Brand New! No 

ids. or pulls!” United “Radio, Box 

‘boo. "Newark, New Jersey 
‘HI-PT Components~Tape Recorders. All 
brands in stock at "We Will Not Be Un~ 
Whole- 


og 
vitae ‘First Avenue, New York 18, 


nana -Page 1961 Allied Electronics 
Gatsion! World's bifsesi. including rod 


‘OPERATE 
pes. Weite 
Tiath, “Cleveland 5. 


re 
all 
Ft 
i 
i 
z 


i ie oi ee iiustrated Dealership 
Devt, fiwuukee 1, Wisconsin. 


pabaretime, assem- 
Ouger.| ae tirkareas, Te 


LEARN Landscaping And The Growing 
Plants Start A “Profitable, Business 
‘information 


ioe Angeles 54, Call 


INCREDIBLE New “Table-Top 
chine manufactures over 15.000 saleable 


broduets Also laminates, encases, molds 
hd plates in bronze, fe, oF copper 
30s miateriais produce 10,00 products 

tails’ and” Hlome-Business 


Contidential 
Plan. 


"Dept. PS-8 Gardena, 


cise ‘Reports, ¥-838, 
North Michigan, Chicago 1.” on 


TRYISINLE Waning PEI 
pas eres, ha ae 

eerie he Sy ee 
Geers oo 
Ei, ea 


islera"Aies Boot itl ch: | PEE Gung OF te Sexi Rey at | ~pacwaae ar nome for Pro We Sam. 
i at a Sree ges | po Seen Hoag” rengh eh 
PIRRE! Giant. vholesale catalog op lee jesse prot-eeazing pa Free et iil. Hip 23124 Seabe Street, Lai 
sess peta tai Ray epsta eis 
ie gt ih Broadway eosAices 8 | ~ MOTEL acon Manaremeot — 
lees: Wate" ates i oe PER ce Tacs Tears 
SS eae ee REGE heeee ae plies servcg and Ba ar certains hes 
ew 50% Bri refrigeration, cleaners, | °° 38. Berane, 
emai Ug ie aka Book | Metin EM Pie whic Appar S| Seno” POS. HS, Serrano, Loy ‘Ane 
Pe each oo ecto 
©, ular, smpliiems hole ae 


ELECTRI: 
sale, ‘Pree catalog. Carvin. 


PREE Literature — Make Big Money 


Pan! Covina, Fisiworms and Greets Carer 

California, Parm, Plains, Georgia. ain aie 
XCITS;_ One Tube Shortwave, Reeve | ~ VENDING Machines—No Sell 

tced, $4.06: Crystal Radio | axe A\houte of Coun Machines “ANd Bara 

tiogh, Brooklyn Ye Prodi. 4f-Puse. Catale, Free 


Sigman piaSses tive Resse 
‘rranalstor, Prepaid Only $3400, JB Asso 
inted.” 200 Weat' Jackson, Suite 409, (Chi 
ago 6, ilinots 


‘GOVERNMENT Surplus. Snoopgracopes, 
Hitiector telescopes. Gicture Calaion 106: 
Mest, "htaiden 40. a 
IDE Your Own TV. Save R07! Send for 
pret fikstruigd Chart showing Noe! wee 
WiSlude Chant ‘sactronies" Catalog. Zaly= 
tron: 320<8" West sand Streets NYE. 


37 BUSINESS OPPORTUNITIES 
‘YOUR Own Import Mail Order Business! 


Deal with over 400 manufacturers, export 
ra of the world. ‘Complete import procs 


‘dures, ‘International drop-sbip 
SGapitat unneceaengy. ree details Asso 
Box 2060-P8, Sioux City 


erst ai 
feat Pete Wee ae 
Sa Bar cletina't ob" 


GROW Orchids at home. Profitable, fas- 


MAKE Extra Money—Big Cash Commis- 


sions. plus “premiums. for" sou ‘and your 
‘Customers, Sell Advertising Book Matches 
fensaiional. niew.‘Tenorama. Glamour 


irises: owen ot 
Seat dally tes, bir Tepea 
ree Master” Kit makes selling easy—Bo 
uperience “necessary.—-Superior “Match, 
Sept, Px. 000, 1630" Greeaood, 


"FREE! Name Brands Catalog! Your own 
fa prose, unness, ‘Sell ‘Name Brands, 
full of part time. No invent 


Ee a 
Seas Serer 


‘witmin 34 hours 
185 West is St. New York Ti, ee 


‘Amasine 
Parkway Machine Corporation. Dept 
TS 'nor Strvets altenore 2; Maryland 


“COLORGLAZED Concrete pottery made 
without molds, Patented method. Cemes 


Te praia thee basement 
Pea ith ena peje Bases 
Tics Sa "etna Pa: 

Ratan 


ee detalles 
‘Aerie GrandRaples 


LEARN ree "TV Bervicin 


newded Spencer’ Gifts, 4 well-established 

| andsuccessful mail order firm, starts you 

{business ‘Supplies catalogs with your 
‘No. investmen! 


‘etintivof eas than 990 cal et. po 
Speater its, 80. Spencer ‘ulate, 
spencer yspencer "Bullding, 
atlantic City. W 


"BUY Direct Prom Pactories-—Appliances, 
Cameras, “Watches! Pree. details! Cam 
Eompany. eeloPs-2otn ‘Ave. Brookisn 4, 


CIMRMRDIATE Pre ww, waa oe 
poe Ta aes ch gassnse 
eae tas ea ae eats 

ra 


ES are hae, BS 


BIG Moni 
service » howseho 


‘own Fis-it Shop. 


Ghristy Trades School, A-0001, 3214 Law: 
Fence, ‘Chicago 35. 


"$250,00 WEEK 


Time profit possible. 


(EatipleSerecn-Print, Sion Angeles 61. 


| PLATE | Baby Jewelry. Gifts, 
Dronge and colored pearl, We finatice Pree 
Booklet Wullamson, 110a9 South Vermont. 


portunities ‘Booklet 
raft SR, Los AD~ 


SEAT betes eee Spa 
‘seni 


EARN Big Money, Learn Drafting. Blue 
Pristing int spare time. Learn Aeronautte 
Bratt, Profesional Lauipmet sunpled 
Pree book, ‘Christy ‘Trager Schoo 
Gb: 3214 W Lawrence, Chicago 26, 


OWN A part-time Office Cleaning Sery— 
kce-"Weenikenda-Evenins. $100,00+8500,00 
Month I Earn $400.00 Por 12 Hours Per 
Week. s.00 For My Compiete Experience 
Fo‘Gee You Slarteg. AB Cleaning, P.O. 
Box 1445, Cleveland 30, Ohio. 


MARKETS Everywhere. Make Artistic 
concrete birdbaths. pottery. Best coloring. 
Home workshop. Hundred varieties, Holly 

fsa1-N Wonderland, 
Holirwood, 46, Caiitorn 


‘YOU too can make money through Pop- 
lar’ Sclence classified advertises if 3Bu 


yea 
be 


Dept, ‘fxs: Popniar Science stonthiv, 5 
Leniigton Avenue. New York 11, N. 

“MAILORDER, Berinners_no. cot A 
armetroue’s. 154 Darringston 8.W., Wash: 
| ineton a4, B.C. 


|" WANT Greatest Cash Crop working for 
Tm your home? | You? Write Ginseng, Asheville, NC. 
ay. Latest conveniences ° 
‘no money. Just Your 05 


C 
L 
A 
§ 
§ 
| 
F 
I 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
I 
T 
| 
E 
5 


x POPULAR SCIENCE OPPORTUNITIES K 


MAKE Figurines. Rubber for Molde, Bx 
en Thick, Brew outppie W. Wootey 2807-5 
Enurobe, Peoria. 1 


‘MONEY From Your Mailbox Daily, Free 
Detaile Weite’ Wayne's Service, 3026-2 
— NE, “Washington 18, D. 


“REPAIR Hydraulic jacks, Fasy and 
sorttabie Detals ik Box 
Bina aso Tetas 
“HOW t0 Operate Profitable Mail Order 
putin Wee" “Amertean Dusributors. 
Bo'Woors. Mies slichivan 


‘shy. Columbia. 
‘Lone island Cie 


Eo am RS 
Serer, can oa 
Sara ear eae 


pei oe lancer Seana 
putas Sugar ean ae |B 
tree ex tory. broke Barrell } 


free. explanatory and 


‘Feconditioned 
1008 


JAPAN-Buropean Directors 50.000 “Be 
low wholesale” Imports. Source--20 Free | plete 


Raising Information free. Com- 
plete Lake (Superior “Mink Farm, Su: 


COLLECT names for us, $1 
sihuctions ben Winsen'sSpecallies, Box 
GIP. Mt Pleasant. Michigan 


| yin 


Sells itaell—be on 

‘Sample 25. (ite 
funded First Order}. Stein, 311 N. Delsea 
Drive. Woodbury. New Jersey. 


ss 
ced Show Mri 


FOR The Few Men Who Seriowiy Want 
‘To Make $20,090 A Year esearch, 


Dept, Wu 
tule 130" West 30, New York 1 

MOLD Statuary. Pottery. Tiles, 
er dtmtetin manes, dalla 2 
‘ardriiie” ino 


Novel- 
makes” ‘dailar’ sellers! 


Sample. ‘The Hesile: Com, 
‘Roselle Park. New 


OPERATE home Mail-order Business 
Ypsacer, Printing. W4tPs Ute, San Dies 


~ DOLLS? Dolls! Dolls) We teach you 
sceworlet ficiuaing,cltming. Stud vd 
Rome ‘Earn wile "Bree cataiog. | ba 
Doll Hospital Schoo! Studio PCs00, T1838 
Ban Vieeate Bivd Lon angeles 


TED _Popeor and Potata Chip 
BERNDEE SIDR bok iss Os tee 
eld. Ohi. 


Cast jank batteries inio new. Latest 
schtepemventy Battery Laboratories, Bayes 


IMPORT-Export Business made easy, 


andividual setup vervice. Not just instruc 
Cons. Herines, 
eity'ae, 


IE" West 42, "New York 


‘molds 


liquid rubber, 


Rapids, Kansas 


ILORDER vechnigues 
septation Be's Bouts Complete “How 
JS hiatlvaer Biantai™a% ty Dean Prod- 
eis, Bow 40h. Elberton. Cieorsin 


1D News 
gucrensatie, Ma Gor Wein Mat 
Bimple. cops 1 "rvade’ Contacts, 


Montrose 10. N.Y 


TTABLE, enjoyable, low cost mail 
order busingee’ Lau, 1823 80. 25: Aves, 
Sinthaa Nebe 


LIQUID Molding Hubber, Pree Sample 
sucictate Sugnies. Charest Worse Hast 
Road, Jacksonvilte 11, Fla 


$34.70 TWO hours. Manufacturing Con- 
gate Broducts, “Mo Seite SCaatings 23, 
S007" Dut fa City. South Dako, 
PIANO Tuning earned quickly at home. 
‘Tremendous field! ‘Musical knowledge u~ 
Be ‘information teee. Empire School 
Piano Tuning. ‘Champaign, Dlinots. 


‘rounded 1933.7 
ibe mailing caia- 
Rinrshaia"Ghleheo 23, 


$75.00 WEEKLY 

pet Boe, aura 

ih 

MAKE $46 Prom Square Foot Piswood: 
Jigsaw necessary. Pree Details. Woodar's, 

water, Mas. 
‘TOOL Steel, Make hunting i 
els, V-Blocks. Sincbars. Jigs. Fixtures 
is ie ‘Book $1.06, Alcon Produc 
i Co., S81 Baird Street, Akron 11, 


‘knives, par~ 


216 Porutar SCIENCE SEPTEMBER 1960 


{BAKE New Greasciess Doughnuts In 
Kitchen. Sell. slorer Free recipes. Sum 
ere. 2208, South sth, aMinnespolle 


38 MONEYMAKING 
OPPORTUNITIES 
EARN” Appllance service and” repair 
Pron ee Seetgcr ation “actbers 
Sergi i vookii Apollaee. 2595 | 
fat Be Eo i | 


aes ramenar=oe Selling 

BaP Eee eee Fe 
fits ais, Be oe 
isa Ata eae a 


‘Men — Women! Start Money-Making 
Plastic Laminating Business at home in 
Spare time. Material that conte tie brings 
Beek’ $258. No canvassing er selling but 
Rial orders bring'in $00 4 day. Write for 
ull partieatars Bree. Rush parie on. pos 
card’to Warner, Room CL-1-H. 1512 Jat 
Chieago 35, 


EASY, to, Earn, stra, Money! Free 100 
Gal randy ‘Leather Compan 
Box’ roi 83 Fort Worth: Texas 
FREE Literature — Make Bie Motes | 
Raising Fishworms sud Crickets. Carter | 
Parm-f, Plains, 
GET Listed for life: Receive hundreds 
es same spiel oe 
Eolumbia. <S-09-5N Broadway. Long ts 
New York. 


cae bres basins ai tae 


| 
| 
| 
| 


AMAZING successes through franchises: 
Become. exclusive. franchiee 


BF You Seil Christmas Cards make mont 
extn qa wih ier al Te 


Danes from ane firm. World's birwest line 
Grer"iso Christman. Eversday box ascort: 


‘ments, 600 bie money-makers. Make 
Sor pront pis Dig cuah bonus. Free 
color catalog ofall dines: samples. on ap: 


=| Baas "Arrow Greetings, 813 Fourth Ave., 
‘Dept. 84-N, Afinnenpel 


300% PROFIT. No Investment, Stam) 
peinsa StmlenDetalis Miller's, Box 904, 
Brookiyn 1. Ne 


jain oF Alter 


1 GARETT Atake 2 
rly, Box 921, 


Tip. Covmbia, 
‘shind City 


IN 1932 T was unem; 
‘own. $18,000" home, 

Sik “Recount “Antone ‘ean do. th 
Cole, 27 West eth, Bradenton, Fi 


| COLLECT Overdue accounts. 109 coliec- 
Hon forma, $3 cpostpaid, “Send check or 
ARO, Prankun’ Press, it-2, Prankfurt. 19. 


PROVEN Mailorde, Plans. Evers 
supplied. Instruction ase. Vikari's, 4 a 
‘Tika “Avenue, Salt Lake City'2, ‘Utah. 


‘Seng "name to: 
‘a. tndian 
MAKE Bis Money with fast-feliing Hoe 
rents If desired 
lished Mallon der 
2580-P5. 


Red 


Sealers "omit concen 
Breensbore: North Car 
TEAR Out This Ad. and mall with name 
address for Big vow of home "needs 

Eoumetice Yor Bree “Trin. to teat i 
ome Tei" sour’stlemds,\‘msike ‘honey 
Huh naine, ‘Blue, Dent) $808. Eynch- 


| MAKE Money Cli Newspapers. For 
information. write, YRemaat » Phare! 
Main, ‘Columbus 


eat eae 


rience, Belecige Berle. 
fa twee. Write, Wagoner, 123" Wes 
S0th, New York So 


TEENAGE, Records make you B §, G 


fiends New 


‘check 


ton, Cait 


> | POPULAR SCIENCE O 


BiG. Frofts in pest control. full time— 
time. Free details: Bayiab, ‘Box 21, 
mambridge. Maryland. 

HOW to Make Money Through Classi 
‘ea Advert 


sellin 
‘This 
and hoy 


38A BUY IT WHOLESALE 


Science specimen’ ‘castings 
atcol Plastics” ex sit, 
Yucaipa 4"Caitfornia. 


ts 
Berke hie 
a eas ere & oe 
fatalogs’ Castacralt Corp.. Box 830, Palo 
Hise 


CELLULOID scrap. Sheets, state thick- 
‘ess. colors. Box 233, Kearney, New Jersey 


41 SCIENCE & CHEMISTRY 


YARGEST Wholesale Supply Source in 
PB" Get ee catalogs. Furniture, cloth: 
{arin eauipineat, 
Suppuies Pree details” Associated” Whole 
talera, ox’ 2068-C. Siow Cty i. lawn, 


NEW Deluxe wholesale Catalog, automo- 
weal, aa others, ousew are 
lances, refrigerators. 

iryers: ilevision, radios 

ine, iticeure, binocular 

tower tools Cops sporting gods ated: 

feels ime "brane. Selurealscount. 
id (any card). Selbycos Decatur ti 


‘AMAZING New Book Of Science Bxper- 
iments, formulas, and: Gataloeue ‘of Lab: 
ratory, Supplies. “Only See. National 
Sclentlne “Co... Dept. “PS-6, 13 8 Park 
Avenue, Lombard, Hineis 

UNUSUAL, Chemistry books, courses, 
{utel eave. chemienis, cheap Catalog 25e 
‘National, Box 133-A" Palo alto. Calf 


HLLUSTRATED  Galsiog: "Chemist, 
mineral ae. ‘Labora: 
tories: Evasstons Husots, 7" Tabore 


fg ret ane ase 
Sie hec Ga ee 


Classl= 


Teds rine Busts 


feds, 


JOBS: High pa 
SA ail ‘ertdes 
Homa “Employment 
Broad. Newark Wd 
JOBS., Ships. $00 Weekly Besianers 
intel ‘Adventure Detale Fite Seana 
Service, Sox 11-8, Becoktya Be ng 
JAPAN! Far Eas r 
ayaliable ‘now. "All" sypea’ Comers, ot 


HAMERICAN—Overseas, Land—Gen Jobe 
Hieber. Pay. saree sents: 

fen-—Wormen More 
Plovment Headquarter, 
Bept:'Dsi2. New York 


00D  Salaries—Petroleum, Constrag: 
tion, Manufacturing Teachers, Be Kee 


Exempt 
Colombian 
Taian. Bor 


Be. yenow Laboratories, Manitowoc, | 43 AGENTS 
i woce ‘Laboratori itor ——— WANTED 
ine reg, Butinese—Sulta 41.507 Overs 
LARGHST, daca ioe Bie iy | | CHEMICATS and-apparata. for maue | ofOU, 0%, Suton ne; 
SEERA? aur: WALID” Chun | anaricns"nng gate laborer | Eg? teenage se ie BIE 
Saginaw. Michigan Sais is, Beat MS, Biclonieal Supniy roots. Catalog Pree. National Mail Order, 
2,090 PAGES, Wholgiale Guiglogs. Write | 0. 11"6 MI, Hope Ave, Wochester 20 HIi-J Rooweveit Road, Chicago fit 


‘Moaaser, Box 47-A. Newark, Ohlo, 


BUY Wholesale! Tig Catalog! Postcard: 
Spartan, 1336-A ‘Winona, Chigage 40, Il. 


Natlonalty aay 
ing Pian 


New Pactory Bi ‘aves you Up to 
40% below wholes ors 


low wholesale, Details free. Pac 


‘Box "18576, “Paterson, 


Suppl 
New 


‘Company, 
jertey. 


GIANT Name Brands Wholesale Catal 
$2.00°"Zlon “Appliance Distributars. RA 
Box o77, Zion, ti 

PHOTOGRAPHIC equipment. Pree 
wiolesale Con(alog 8G 'Bales, "BS" 
Wildomar, califortia 

BELOW Wholesale most merchandise 
Wits Factory Buyers, 446 Jacksonville, 

in 

ELECTRIC Guitars, amplifiers, whole- 
gale: Pree Catalog. Carvin, POW: Covins, 
Ealitornin. 


ROCKETEERS, " tllustrated Catalog, 
Plans, Formulas 2c. Central Rocket Com: 
any, Waupaca, Wisc 

ECONOMICALLY | Priced! Laboratory 
Materials "Catalog 20¢. Starr ‘Scientine 
Manitowoc. Wisconsin: 

ROCKET chemicals, apparatus Catalog 
35. Keefe Scientific. is0c104 Milside ANt 
sniien Jamaica, ‘New’ York. 


ILLUSTRATED Chemical. Science Cat- 


‘log 25¢. Winn Chemicals, 124P West 23rd 
Street, New. York It 
“Chemistry”, “Physica” 
Science." “Relatieiy.” 


outa 
vaiMMaihematics,” 10¢ Exch’ Frat 
‘South Racine, Chicago’ & 
CHEMICALS, apparatua, 

Iultrated catalogue. 35e.” Blo Chemical 
Broducts, 30F Sotoerset, Belmont Ta: at- 


42 HELP WANTED REPORTS 


bles 
aa 


Eee 
can 
ay 


We ngcesnities 
By worden 
Boot 


ana 
aa Fa 
ee ee tet 
Sek ta i sites 
Ber sll Be Wate 


yale ci aloe 
JAPAN'S Finest xotic Bartingnt 
sail Fee-‘oha, Panta, digaken bisa, 


PREE Information — USA Overseas 
Jobe Bien Pay. Praneporcation Putures 
Dept Pais Weat Jatt Siveet, New York 


Resnicr 


‘300. Gt et 
3. California 


cessful Fear, BOX 


Seta-P, Tos anseles 


ANYONE can sell famous Hoover Unie 
foANYONE can self Hoover Uni 
doctors, 


ie igual 
ie ene os 


PAREN! Women] 607 prof oh coametice, 
vamous Tationally’ advertised, Holey 
oummetics pay 00°". Make 828 asians Weed 
others. Far’ tree’ samples att 

Studio Girl, Glendale, Caiut ‘ty 


39 FORMULAS, PLANS, ETC. 


FEORMULAS— Ait ‘Kinds— Monesmakers 
apie eataiogs, Dimes Remico Park Ree 
13 Tunois 
“FREE! targe formula catalog, Big vur- 
prise. Wentertt Ghemient ‘Sales, Ofepan 
‘SPECIAL Formulas for Iatest_ money 
maxing dlicoveries New! Good! 
bie! Valuable Litersture ‘Pree! 
Shemiats 1S1teN, ‘Pampas PloriGa. 


40 PLASTICS 


foney at Home Castor 
‘Woodstock. Titinoi 


LAMINATING Supplies Price List tree. 
Solomson, 4 Beacham, ‘Everest 49, Mass. 


‘Write today for free Sn 
ternational Employment 
Enfermation Center, P.O. Box 11s, Boston 


WEQHEION, Emplorment _ Information 
fork overseas. ‘Travel, adventure, Europe 
Africa,” Asia.” Canada. “Alaska. Earn as 
much as $1,600. mosthiy.- Construction 
‘len, truck drivers. clerks, teachers, pro- 
fessionals, ete. Fabulous ranitiee 
Most’ complete information, "applica 

Dlanks. ete. Sent by return mail same day 
received: Send $2.00 to Dept PS. Foreigh 


Bureau, PO. ‘SI, New Orleans, 
oulsiana. 


oP ABEL, Beautiful Mesean, curios! Ruan 
‘Stamps “mailing, Syivialy“Aparia 
‘bose. Hexeo City — 


NEW Bathroom Deodoriser Hanes on 
HAH, Banishes odors: bathroom Wiehe 
Eiehinine seller: Samples seat’ on tha, 
ister 75. “Akron. Onto. 

FARM 200 acres or less? You can make 
$20 oF more daily spare: ime Supply see 
fomers "Renest farm-home necesaiien, 
Write Mewes Freeport 23H 1 

MAKE Your Spare Time Profit Timel 
Over 800 “Tmonesthakers! “Gitte ter ate 
omen, ‘childred, the home! Distinesios 


Preeting cards, stationers: toys, noveltine 
welt, Coumetice, gadgeis at” prices 
cress pocketbook’ Me i 


fo minimus order, 


a 
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Ee i 
See eo bee tea 
a SS 

to Fo sing aa 
ee epg eee 
ie ca ee 
Betiale fees Samuel Glenn, Bio, Box So 
Senin nt Sate 


| 


MAKE Extra Money—Big Cast Com- 
missions plus 


beh premiuihe ip ask are | SF 


‘Matches 


‘experience. necessary. Superior © Match. 
Dept. P-960, "500 reenwaod. Chicago 19, 


Boulevard, Holiywood 38, Calls 


ne fornia, 
MARE Extra Mover, Selling aqveriing | , ANALYZE Handwriting for prof peat. 

matchbooks. Pree catalog and sales out. ‘Pree sample lesson, catalog. revent 
mp. Dept. 5-00" Chicago 32 ping, Write leas, Ioe.- Dept 1s Springield 


jes" in Salesmac's Gopertuntty 

in "Salesmat's. Oppertu 

Brazine. ‘Send. name for your Copy, abe 

soley free Fell hay sours seine 
stunity, 

Tseneago 10. 


CEI eres, 8, mine aay 
al Sere 


MAKE Money selling ties. Pree catalog. 
Write to Philip's Neckwear, 22 West 2nd, 
New York. 


SELL patented transistorized garage 
door opener ‘controls. commission. Trans 
Satie Company Sedalia s Missour 


‘$300.00 WEEKLY? Part time. Chemical 

supercharger. Hepeat item. increases RPM, 

Uperades gasoline, eliminates Rngeks ghd 
pines. chdaranteed.” Sept: Ps, Box $30, 
Preepors. 


ORT New Shirt Outfit Pree! 490 weekly 
on $ average orders a cay. Pamous quality 
Biade-tonmeasure dress and sport sbirts at | 


fH Profitable Men's-Women's wear. 
gample Free’ Bunce, 


'Brockion 4, 


‘Pioneer "Fatior 
Congrean, ‘Sts, Dept. 
Chicago 7. tines 


$400.00 EVERY Week Easily. Sell Two 


puplieators das colors each, 
turn of tie crank. Vari-Color, Box 
bes ‘Onl 

ADVERTISING Specialties — Salem 


Wanted: Top, “Commission, Schaubrock 


Jan 
three 


“Gale ein ‘arse. 


Sea, 
otto 
13.20 mae 

Mento 


Devt 


‘Jane Treat Co. tne., 
‘ew J 


nied Products Cory. Dept 
Danville. Ohio. bes 


AUTOMATIC Fire Buinyuisher, Sale 


min cont. 84.95. Out-O-Matic, T17C East 
‘Hist. Avenue, Denver 3, Colorado, 


44 HIGH-GRADE SALESMEN 


| Scuthern “States Ac 


MAKE, $500, 
dealers Berkshan. 


4s EDUCATIONAL & 
INSTRUCTION 


wove, mat, ts Uige selling 


on "Box CNN 
Glymapla, Washington. 


te 3 "Dearborn, Dept | 


Shox ns, 


Hee Gewese, 
Shae ge NE" ; 


BE A Real Bsiate Broker, Insure Secur- 


ity for yourselt and your family. Study at 
home. fon tion. Gt 
ond 

Bxiate, “2018 


aanee weee Serpent Bee 
| Forestry, Park aid “wildlife service "an: 
| otis Jeb apenas rerutty. rion out 
| Soon ork, Wood ay, real security. Com 
Piste “information wise! “write” North 

‘Kmerican School of ‘Conservation, Dept 
| Janis “Sto Dodsworth, Covina, CaUt 


net caer cea 
Rome “study “for va. high eateance "mark. 
Cats SR cna We, 
Rochester 4. N.Y. x dli 


BECOME “Tax Consultant, Graduates 

‘earn $1,000-61.000 every tax season pre 
ing Ferurs eneningn, Stage approved. 
inion dnstitute,. Lad 


HIGH School, Diploma “at home 
gensed. teachers. Approved inate 
7. Station 


| 


raison maior sae 
Parca ciety 

Fensay iva 
FINGERPRINTING Course 1i.00_Di- 
noch of Fingerprinting, Box Tab-t Patt 
field’ Alabama. 


ms as LEARN 
MASTER, Watchmaning. at homae. Paes | au tame ready. tod pay Tn 

sample lesson.” Chicago’ School, "3328-WS | Applied. Science. 1880 “Sunnyside. Dept. 

‘Mitwautee. Chicago #f SRO" Ghucato 40, tinea a“ 


lance, service and repair 
ater A, yt Sefeigeration, cleaners. 

SFG, Pics, ki, places 36 
Los Angeles 4. 

COMPLETE Your Hligh School at home 
in spare time. with. i-yeateold school. 

‘Texts furnished. No 


YOUR free copy of World's bingost sales 

magaaine ‘tells "you how “and “where. 
more money on four Sen Ih sek 

Write Bpecialty Sajeunan Magaaine, 

8B, Jo? North Michigan Chicago 


SHINE Shoes Without “Polish.” New 
invention. “Lightning seller. Shoes 
Iike'iirror. Samples sent ca trial 
42. Akron. Obie, 


BUSINESS Kit Pree) Postcard puts 
1m business’ Complete. ine 290 shoe stvles, 
flso. jackeis! New discoveries “pas Bie 
Commissions. No investment.” Seng for 
Eree'Kit "Mason, Chippewa Pais 224, 
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Chicago 6 


Ory Stumies. 635 Diversey ‘Parkwas, Dept 
Tide Cheazo 14 = 


FREE General Catalor—i00 Pages Text 
Tratracth 


yotatfonal educational: onal Fab 


| DENTAL ‘Technician’s “Manual, Tafor- 
muttive! Reasonable, Write Grant Labora 
wa la i i 


‘USED Correspondence Course, 

| satisfaction Guaranteed. Catalog” 100, 
fundabe, “Courses. Wourht. Bayer, 7-D 
Courtright, Wiikes-Barr 


“BEAT"" Job Tests: Pass! Secrets 61 
‘Testwise, 2001-A, San Antonio 6, Texas. 


PENMANSHIP, Corvcton: Impose poor 
| penmanship guierls. Details tree. Orment 


Fcriad GE mt 


PIANO Tunin 
Echool of Tuning, Box 07, Gil- 


“og BEAT inne college ox 
scholarahigs. finaiclal aids, loans 


‘Biafor university fees Send $200. Wicherd’s 
Brochures, Box 2225-4. Oxnard, Callfor~ 


ion. Select Hist 
and 


study courses. Free Catalog.” Technical 
‘Fratning . Service, Department 1408? 
Brooklyn 14, New York, 
EARN college degree or diploma. 
ational Bureau, SF0."'aox 3 
Station, Boston, 


WANT that 
is 


Bau- 
Essex 


‘b De 
18 york 


Sa, 
Pub 


roved for ‘veterans. For. free 
formation “write Dept. No. 262, Nash: 
| ste ‘Auto-Dieee! College, Nashville S, 
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46 CONTESTS 


WIN contest money. General Contest 
Bulletin gives hundreds of tips. Lists cur- 
Fent contests, rules. Sample ugazine 29 
General Contests, 1600-A East. Sth. Duc 
Soth'12, Minnesota. 


“HOW, To Win Prize Contests” $1.00. 
R, Plumb, Herkimer, N.Y. 


WIN Contests. Contests—Books—Helps. 
United, 2 Barly Red Banik, N. 3 


47 DETECTIVES 
pDETEGTIVE 


ofgssion, Home Study, 
‘Certificate, ‘Future. Box 41107-0. 
Eon Angeles 41, California 


DETECTIVE Training. Phillips Secret 
W1i-G" North “Henneth. 


Service ‘System, 
Chicago 3. ii 

DETECTIVE ‘Training — Free Booklet 
govering approved homesstudy plan. Write 
Rational Detective. Academ). Dept. B. 729 
West" Chapman "Avenue, Orange, Call 


DETECTIVES—Work home—Trayel, Bx. 
rience unnecessary. Detective. Partica: 
fagoner, Pe125" West 


LANGUAGE OUTFITS 
LEARN world interlanguage endorsed by 
[ynesco, Free lesson: Haperanto, Middleton, 


49 


GuFTS 


Weak ee PEE ois 
54 CARTOONING, SIGN 


Gouirse Is very low. Write for free details 
Raye Burns School, Box 1385-8, Cleveland 
18. Obie. 


HOW to Make Money With Simple 
artoons"<A "book everyone who likes to 


fon. ‘Simply address Curtoonists.” Ex- 


a 
509 242214 Pour Line Stickers #100, Red 
arses fib. Morita, 313° Muscela Batis 


FINE printing, reason 
catalog. Porslunde Printers, 
srt. Puyallup.” Washington, 


Graphic, 0 Atain, Hackensack, New Je 


“PoeTEAR, Too =10 Envelopes 1 
soSZ 8S Letierneads,, nvalces » saine 
Fite ist. Fietchers Orford, New Ham 


58 


PRINTING OUTFITS, 
‘SUPPLIES 


Hihiees BOL. its" Pleassat Mit ‘Onso 
PAINT Sigs) Ue Paterori Trai al | PRRTING Ottis pe supple, Gand 
F Pe r ane for tion cucey suse wane Sand 

RABEL $100. Harwell, $60, Byrdstown. | CI xzusey. ines H-8 Meriden, Goat 

sacs 70a 3 PRINTING Presses, Type 

in AE TOON DEA revehae zo ae gee | bce A Narabaagh arcs 

chure. CPA, Box 2618, Branford, Connec- | burg. Pa. 


55 TYPEWRITERS & 
OFFICE MACHINES 
TYPEWRITERS $22.50 up, Portables, 


Tia “Spruce, " Wientt 


Standards. Meter, 
Kansas 


56 —- RUBBER STAMPS & 


OFFICE SUPPLIES 


FREE—Rubber Stamp Catalor. Martine, 
1435 Major Drive, Jefferson City, Missourl 


50 BUSINESS SERVICE, 


INFORMATION, NAME LISTS 


3 LINES $1.00. 4 oF 5 Lines $1.50. Free 
Luerature. Younsers Samp Shop; Prince 


YOUR Envelopes Addressed. Longhand 
Qe tRBES, Fagk 419 per 1.000, Box 1533, 
Tauahasiee, 


THREE Line pocket stamp with ped ar 


EXCELLENT Mall Order Potential, $000 
ames, uddresses,” #8,00 per 1000.” Write 
BiG. Knight, P.O. Box 447, Warren. Pa. 


fofice tape 81.00. We atherion: ‘Box 0 
Randotphe Massachusetts a 
37 PRINTING, 


MMULTIGRAPHING, ETC. 


‘TYPE for printers ahd rubber stamp 
aulkers. end Bbc for ble mew Wt paw, Cate 
Bloque,” Largest selection In, U. 

ype, eat Phmouth Court, Chicago Tie 


self-molding rubber 
‘cuts. Plexirubber, 


sampe sand print 

‘Areyle 2. Wistonsin. 
RUBBER Stamp Presses, Hyd 

erated Electrically” eated. 


raulle,Op- 
lees 8" 


ERE, Moose, Martine outs Pruppli 
Brink press," Custom *Mandtacturing, 
Sot 'N. defferson, Sprinateld 2. Missourl, 
TYPE cases, cabinets, Manufacturer. 
Gataiog. Kine’ Mekay Company, 23170 
Telegraph. Southfield, Michigan. 
60 FOR INVENTORS 
the markets if you have the 
ey Engineering, Cambridge ty 


INVENTORS, if you have an invention 
for sale. patented of unpatented, write In= 
“American Inventors, Dept. 0A, 

NW... Washington 4, D.C. 


LIVE Names Available—Buyers, Pros 
tal (200.000, ‘Mailorder Book: 19.000 
worm)... Dickman Compaiy, Wi 

Jow Springs,” Miasourt 


52 AUTHORS SERVICE 


WANE Your, Book Published? Lara bo 
Muh nucctster.Free'kooklet PS: Vantage, 
120" West ii, New York 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


ing 


teri” 43.56. Samp 
Island Park. New York 
REE Cata id printing. Rub- 
be eer a Breas Sebastopol’ Gall 
inning 26) Hows, Service 


2 i lO0 Biel” 8 0-50 
Lecter, S00 Went dara St, New Yor City 


COLORED or white Giux1l offvet. $6.50— 
1900; $38—8000. Fast! Flair, 10 West 48th, 
New York city 36. 
109 ©, Envelopes 
Dead “printed: 


1g, Sip better: 
"Portier: RS, 


Dasiness carts, ALIS. 
aervice. Samples. Alro, Box’ 50, 


INVENTIONS. needed immediately for 
manufacturers. For additional 


INVENTORS: Will sell or develop your 
inventions. Details Free. J. A. Palsone II, 
Professioual Engineer, i90 W. ‘Lalla Dr,, 
Melbourne, Florida, 


INVENTORS! Why be broke? Turn your 
fnvention into cash, if'saleable, we eat sell 
ie" Write Universal Inventions, Box 208, 
Barton, ‘ohio. 


‘YOU can easily apply for patents, Save 
NIUE complete professional it featurt 
“Exclusive Demonstrator. Method" ane 
alls forma Free, Heylstration Corl 
fate Patent lates, 121 Common= 
srenitn’ Bullaine, "Philadephia 1. Benit= 
Sivania 


cr 'Newspapers., Adservice, 
Gommelia, Chicago 13. 


‘magazine, Tnclude literature 
ples it Pomsble. Write today to OK 
"classihed Ade.” Mar... Dept 
Boptiar Science. Monthly, 38s ‘Lexington 
drew New York 17.8. ¥. 


5 
yack. New York 

POSTPAID Printing Samples for 
Stamp. S Cook, B18 West “Gill, Peoria, 
iinet. 


LETTERHEADS. Circulars. ete 


Price 
st. Valaitis, 1708 South 2nd, Phila: 10. Pa. 


FREE Business Print log: Sam. 
ples Howpeint,. 723-W Webster 
Groves 18, Missour 

500 PRINTED Envelopes Any Size $6.50. 


LeMay Printing. Box 188, Hamilton, Mont. 


QUALITY Patent Searches, $6.00. Copies 
fof closest_ patents forwarded, ‘Pree “Bros 
fection certificate.”” "american Patent 
Seareh co.."427 Washington Bidg., Wash= 
ington 5. B.C. 


INVENTIONS wanted now by my Manu- 
facturer Clients. Patented." Unpatented. 
Write Guibert Adams, Patent, Broker, 86 
Wal street, Pinancial District, ‘New York 

v. 


OFFSET Printing. 1000—8!sx11. $5.50, 
Alpine, Box 616-PA, Cupertino. Calif, 


ington’ Ave. New 


fork 1. NY. 


BUSINESS Cards, 1000—§2.85. Rubber 
‘iampe, "Othen printing prices lowest 
‘box 8308, ‘cily, Misourl 


g00, CUMMED Kare & Address Labels 
‘Essex. Mass. 


‘Samy 


5. Address Labels, 
foungers Printing. 


‘Stamps. 
Frmeciee_ lowe 


ty. 
lished’ Joseph O'Brien, Patent & Develop- 
en Engineer, tae Nassau Street, New 


sea, 


oo LETTERHEADS. Spat, 00 6% Ba 
xelopes, Carefully Priited ¥2 


Postpaid. 


| Race" Beistine: Hudson: ew Yorks 


York 38, NY 
ug 
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INVENTORS' Complete Service. Cash- 
Rayalties. Sales. Inventions. Researched. 
Patent Development Engineering. Free Ii- 
Yention Certificate. George Spector. Li-| 

‘His Wool 


INVENTORS! Determine ‘paientabllty 
gfagour invention. Searenes of the Patent 
ve Records iy 


Tormigy dependabie service writ 
ton Patent Office Search 
Bireet. N.Wo Washington 


aianted Write: Kenwal eras, Be 
Beas Watertown, South Dakota 


TROPEBSTONAL sxc of a Par 
Ae any 
Singha ae suds, Weise 


rie S| 


aa 


ETON Ougrlenk cash wale oF 
Gapatented” Constant demand, from our 
‘licnt maantacturess write Unted States | 
Snvencion Brokerage, 18 Wall Street, New | 
York 8. Nv. 


DON'T pay high fees! Obtain U, S. Pate 
gar Youret U4 easy with “roteaional 
Heit with Putin Forms Pree “Rewistra~ 

fon "Form." Patent Protection institute, 
Stoo P Street, News, Washington 3, D.C. 


Nt plete 
Royalties. Sales. inventions 
Patent Development Engineering. Pree Ia- 
Yention  Certihcate. George Lie 
Sensed” Invention. 3 Wook 
Worth Building, New York. 

wanted now Manu 
facturer, Cents” Patented. ted. 
‘Write “Gilbert Adams, Patent Broker, 86 
Wall street. ict, New York 

. 


FREE! 12 metal fittings with sleek 18° 

Chris-Craft seale' mod 

$3.55" “postpaid. nek 
ts, ahogatiy, deck: Dumar Products, 

‘Box’ 6096, ‘Tucson, Arizona, 


Peacemaker. Full scale 
‘Steelviile. Mo, 


648 ELECTRIC TRAINS 


TIQNEL ‘Trains, Big Discounts Catal 
asciMaek Bron, 204t chicago Ave. Chie 


65 HOME CRAFTSMAN 
FREE “Do-it-Yourself” Leathereraft 


$1 834, Fort Worth, Texas” 
LEARN Jewelry Making at home. Inex- 
ive Art. 


INVENTORS! Outright cash sale or | GRANDFATHER clock movements, case 
foyalties for Tiventiohs, patented | plana kita Wholenae catalog a3e. Masons 
‘Tapatented. demand from our | Sullivan, Woroten 2, ‘Conn. 


Pi es inclu 
PATENT, Searches including eel 
ita Ba00 feet 


sepia Ftd pa Fe 
ail 
Hive Ny Ge Aa ea Set 


Invention’ form and 
Hon brery Haventar Needs" sent free? Miss 
Hae Has ward ay Vermont Avense NW, 
fashtagion 8; D.C. 
“SAVE! New Inventor's Patent Kit makes 
ca” ee tas 


Fae ee ened ct 


maiyivanin Avenue, Washington 


61 INVENTIONS WANTED 


~ ARE you interested in offers = Fell 
able. manufacturers for Sour’ invention? 


Patented, unpatented, Harvey Engineering. 
Cambridge, Maryland. en 
INVENTIONS, wanted. Patented: anpat- 
qnted. ‘Tremendous. Mantutacturers 

Globe) aarketing Service. tao rith, Oak 


a ea 
ol of unpatented. ustll you recelee 
Sur oer, Weite Universal inveatiogs, Box 


ey 
Patented of unpatented. Write Carl Sam- 
er. Digector, Industrial Invention Sales, 
His6-B Sylvasia ‘Ave, Toledo 13, Oblo. 


fis—not promises. Pioneer Inventions, 
Too! 2 on New York a8, N.Y. 


Sant Mee 
Sintra Seite Ah 


INVENTIONS Wanted for _immediat 
promotion patented: unpatented nt 


facturers immediately. Ketchum's Adver= 
Using. Springfield. 
63 MANUFACTURING 


Tipe im 
ay ‘books, 


eed 


‘VALUES in Leathereraft. Latest ideas, 
sguislon foc Lateon, Dent. T0080". 
YOUNDRYETTE, 2400" F. 115,10 48 1b 
cabacity, Pree circular, Kansas 
Sitios Ga, Dept. B:8; Maryaviies Rares, 
oath Fun! 101 
Projects for Wood, Ra 


SCARE Model materiale for building 
itectural bull 


homes nd archi 


: SPN Ie salt Boma 


wang ‘aber 
ried Lasnber “aquares ao Picture 
SfameMouldine alana ‘Lamber Co 


seit 
color. 


and ot 8 3. 
‘sation’ 1, Provo, Utah 


ot ee ie, Foto S| AOS RRS. ELST | OU, Pa OEP 
Bopaesene Ki tuoo" Sondalans, giRefundable). AMSEC. Jet-| won" Write Hoy” Vannes Rit GH: 
Rustin 1, Texas. uve. | fersontown, Ke cothe. Ohio. 
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we, 
ba 


STAN Ses fr SE 


‘Price. Rahway. 


‘WOOD Lathe easily bull’ with hand 
thie Phang HifeeNvorth it Zierenbers: 
Sori. Haskell 3 


This one 


ANNI 


078D-5R4-Q05E 
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BATTERY-powered electric car, plans, 
$1.00." Magnuson Co,,, Box” 18003. 
Diego 13: Gail 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


USED ang new watches $2 gp. Pipe bit 
Ps 


73A TALL MEN’S SECTION 


FOR Big Or Tall Men Onl 
styles, sizes 10 to 16, AAA to 
Jackets, ‘sweaters, iaincoats with extra 
Sleeve, body" length." Slacks for tal men. 
Eice Catalog. iing-Size, S000 Brockton 


T Shoes all 
Shirts, 


ines, Begin 
Box oa, Aber 


| | FREE Offers. magazines, catalogs. Life- 
yeh OSE: BME RE, 
TE ee SR nee 
ern, Rage He" 


oe, 75 TATTOOING SUPPLIES br ei a i et 
FREE catalog. Costume Jere, parts. profitable, fascinating Taijoo- |» BOOKS on paar 


cen Past service 
gus, merctandlse 
Mediora "33, Massa- | 


‘supplies. Reasonable’ 
‘Guaranteed quailty, 
Folsom's, Box 52; 
Chusetts, 


HIGHEST Cash For Old Gold. Jewelry, | 
Gold Teeth, ‘Watches, Diamonds. Silver 
‘ware, Spectacles, Platinum, Merciry. Free | 
Information. Rose ‘Refiners, ‘Heyworth | 
Blde., Chicago 2 

HIGHEST Cash Paid For Old Gold. 
Jewelry, Gold Teeth, Diamonds, Watches, 
pilker: Mall" articies Today. thvormation: 
Frog” Chicago. Gold & “Precious "Metals, 
GE, Monroe, Dept. 2257, Chicago 


WANTED — Old silver. Gold, Jewelry 


parte Spectacles. iat nur 
Gash, lectro Cimpany Re 
"Bests, Tou Mighland ave, Buftalo 


= aie oe FTE oa 
Berkowits, 1180 ‘Gaatlehil. New Yor 


Ise. 
city 


70 OF INTEREST TO WOMEN 


MAKE $25 to $35 weekly addressini 
yolopes.” Gur‘ afatructons *Feveal ‘bow. 
lenway. Box 0368, Cleveland 1, Ohio. 


LEARN, 
ing Mlustfated Information $100. ‘Zels, 
720-8 Leslie, Rockford. 1linols, 


77 "TREASURE FINDERS & 

GEIGER COUNTERS 
TRANSISTOR Treasure Deteciors an 
derwater detectors. Many Free 


Ssitloe: Oardimer Electronics Co Deptt; 
5343 Bast tndian School, Phoenix. Arizona: 


ransistorised 
perfected. by 


Kecstore pi 
Goldak Low as $90.56. Pree, exciting im 
Yormation, Terature on taps. The Goldak 


The Gol 
Go,.'1540 West Glenoaks Bivd. Glendale 1, 
Gaiitornta, 


JUST $3.00! Locate Metal even, thou 
ee feet underground... effective 


“DRESSES te; Shoes ie; Men's sults 
#0: trousers $1.20. Better used clothing. 


ee catalog world, 16H Chris 
fopher, Brooklyn 12, N.Y. 
MAKE Mone; 


GOLD-Silver Detectors. Latest ty 
ive models including traisistors, Violies 
ingsten, ete tera. No 


ron. Debt. 42, Sylmar, Calif. 


TREASURE! Map. Handbook 25, Loca- 
tore Howe, fit Kansas. Atchison, Kaneas 
QOLD—Bliver detectors, Very sepaltivg 


Gomplete “S10. Decter, 33-8. “Menard 


78 WATCH REPAIRING 


WATCH. and clock repairing books. Bree 
calalon, North ‘American, 2420-BW Mile 
Saukee, Chicago 4i- tiinots 


heed.” Lane “It South Center, 
Kmercan “Fork 
925.00 WEEKLY making Powers Dis- |~ WaTCHMAKI aaa 
$eunk, Ealalon ec, Flower Crafts Farrell, | watch" epait nstructicgs, “Sample Copy 
Penna _| 3c. Dean Co,, Box 3218-8, Daytona Beach, 
HANDENITTED White Shetland Baby | Plotida. 


Shawls for Christening or Carrying (as 
pied to HLM. The Queen and HRA 
Princess Margaret) price s8-40 each. 
Age" $1.00. "Also available in ‘pale’ biue, 
Pile Pink and prey. Money. refund guaran 
ice lst free, Mucaillivray and Com: 
Dany. Mult of Aird, Benbecuin, Outer Heb 
Fides. Scotland, 


| EADIES: Earn up to $2.00, hour sewing 


babjwear! No house selling! Send postcard 
ties, Warsaw 14, Indiana, 


71 FOR SALE MISCELLANEOUS 


GRANDMAS Nativity transparencies 
iso posteards. Handmade. ‘Sample—cat 
fore’ aie Marquardt, Arevile, BY. Del- 
aware County. 


79 MISCELLANEOUS 
100,000, PRODUCTS Wholesale—Sport- 
ites Wieieae: Sirery Byers 
thfne! Get "WhoteaaleCatalons: fram a 

America.» ‘Tremendous " Discounts 


COLORCADE Water Fountain, Auto- 
male Streboscopie Color Effects. 600 Dela= 
ware, Berkeley, California. 


‘antiques and thelr 
Free circular! an 
Uniontown. Penn: 


FREE! Money-making offers; catalogs 
bargains, samples. “Your ‘name. listed. ot 
Giant mailing lst, only 25e today! Davis, 
Salety ‘Harbor 38." Pla. 

TP sou have « product 
can Be‘operated, Ona in 


‘Warman, Pu 


‘te Just “send 
{Grae Deo, fe. Poplar Beene, 358 
Lexington’ Ave., New York 17. N. 


Hon? copswriting., keying, 
oe tor Four copy to 


| 79A WESTERN MERCHANDISE 


~ GENUINE “Joe Hall” Handmade West 
gr Boots, Pree Catalog, Box 2405 Yeleta 


Mk | Staion 1 Paso. ‘Texas 
| 798 SWAP 


READ “Trading Post Magazine ioe 
1S Dewey, Jackson 83, Michio 


| 
a 


80 PERSONAL 

JOIN Ministers? Association. Qualify for 
License. "Ordination. Betalls Pree. -Aureo, 
Gontral_Vailes.. New York, 


Box 317, Tijuana, 


Others with your ‘Thourhts 
(Aduitg) Write: clarion, Box 
joone 


Maeno toes Matters. A. Eapelo, 


“RULE 
Be 


City 
Smana 2s Nebraskn 
BE A Memory Machine] Earn to 61.200 
yeariy" extra Research Center, © 208 
Fewel. xi Paso 9, Texas 


Sor no ua 
stare Bet : 


urbET me Row Joy Row tg bur, cell or 
trade Seheriter “Rar Daven, 
Spring Arbor 3 aueties 


SOL, ie ee 
Senta Barbara, California.” 3 


BOA REMAILING SERVICE 
NWOOD Remaily 250. imprest 

rriends ACS. Box 39123, Holivwood: Gul 
‘SECRET. Confident Remall- 


Prompt 
ing. Forwarding. 25¢. Monthy Fates 63.00 
‘Aploinettes, 18) Eo i7ith St, New York 


FATHERS: Help Your Children 
Many’ Happy Dare. Send, $1.00 For, AY 
Matte Secrets, Bach Explained Pictorial 
Een ‘Company. fot, Bath Ben 

Brooklyn fa, WY 


RATTLESNAKE skins. anned with 
ttle), $2.00. "Pree literature, D.M., "Box 
‘Civingston, Montana. 


‘MAKE Wines, Brandies, Cordials, Beer 
Pull Instructions. “Trade, Secrets” $1.00, 
Roriek. Cincinnati 26, Ohio 


72 WANTED TO BUY 
‘QUICKSILVER, platinum. silver, gold 

Ores analyzed. Mercury ‘Terminal, Nor= 
‘Wood. ‘Massachusetts, 

73 WEARING APPAREL 


BIZARRE Fashions! Tlusteated Catalog, 
$400 "Renee, "Bor S804¥, Hliswood 29, 


'SKYSCRAPER-HEEL Shoes! Photo Cat- 
alog, $1.00. Pinecraft, Box 44z-¥, Holly 
wood 28, Call 


RECEIVE Malls—Oflers Prom Bvery- 
here. Samples, ‘Catalocues, ‘Magazines, 
Baresins. Get. Listed ase. Roriek's, Cin= 
tnnatt 36, O80. 


LOANS Entirely By Mail—g000 or Jess 


i s 
rite: Budget "Finance Go. 
Te'S. 17, Omaha 2. Neb 


ORNAMENTAL Iron designs Book of 
1600 beautiful, practical estens for rall- 
fie. Pree diverature. Cun 

PSs 


REMAILS, 2c. $3.00 Monthiy, Details 

Pree. Relay. 2838 Elston. Chicago 14 
SECRET Mall Address. $3 Month. Hedg- 

peth. Box 830. Aihambra. 24, California 


HAWAII! Dependable | Recelving For 
warding $1.09 month. Write: Pobel, 611-5, 
Kusaine,Katiua, Hawai 


80B LOANS BY MAIL 


BORROW By Mail. $100-s600- Anywhere 
Alr Mall Service. Postal. Finance, "200 
Keene Building, Dept. 11, Denver 2, 
Solorado. 


BORROW $50 to $600 By Mall Quick. 
Easy; Private No Got Signers. Hepay in Bt 
Sou want write today to Dial Finance Co,. 
| Ho RilpacTick'aide, Dept: J-."Omane 2, 
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HOW TO MAKE 


YOUR BOSS 
SIT UP AND 
TAKE NOTICE 


Best way we know of is to come up with the right 
ow him you have the drive and 


By getting the right kind of training 
training that enables you to come up with the right 
. Nowadays the crying need in business and 

dustry is for men with special knowledge—skilled 
technici and office workers who have more to 
job expe 
Without the right training you're just another one of 
the millions competing for the same, dull routine jobs, 

ow salary, 

when you have the right kind of training your 
n't help but sit up and take notice of you. He 
can see you're a man who is prepared to move ahead. 
Now is the time to act! Choose the kind of training 


by business and industry leaders who know—who can 
tell you—what you need to go places. 

The instruction i |, down-to-earth, 
sh’ value.” No waiting to 
mts report increased earnings within 
months. 

You get personalized guidance. Study in your spare 
time— Chan« by the time you 

diploma you're already on your 
way to a better job, bigger pay. 


What 


Don't wait another day. Start this minute to make 
your bo of you. Mark and mail 
the coupon. 


you need to get ahead from success-proven I.C. 
Courses —259 in all. Each I.C.S. Course was devel 


‘Accredited Member, 


For Real Job Security—Get an I. C. 8. Diploma! 1. C.S., Seranton 15, Penna. atonal Home Study Counell 
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~~ Amazing Combination from America’ 


hd 


’ New Precision Radial Arm & Portable 7° Saw 


j brings you all the cuts and 
¥ Vescceceeseccesceee accuracy of a radial saw 


MODEL UP-25 
Radial Arm Saw 


998 , 


paDOES 


OLSON Luxury Rugs, Carpets—Only ¢€ oo 


, AY 
‘OLSON DISPLI 
ROOMS IN MANY | pone 
CITIES... - Factory | 55 we can use 
Representerlve® in | Both Sides.” 
‘Many More- 


Like Millions of Olson Customers, You, Too, Can 
beth we can 


‘ 


Send Us Your Old Rugs, Carpets, Clothing*, 


T GUARA! to send you the 
Beautiful New OLSON Catalog in Hida, lonasst-weeains Brana 
joom Rugs or wall-to-wal 
Color, Model Rooms—Gift Coupon Se ee tate aot 
can send your ma- 
terials AFTER your rugs arrite, 


in space provided—then cut out and drop in mailbox. Pay no atten- Walter £, Olson, Pres 


tion to printing on back of coupon, 


your 
NAME 


ADDRESS. 
TOWN. STATE 


rand luxury 

BUSINESS REPLY MAIL Nene otE Sind 
TAGE STAMP NECESSARY IF MAILED IN THE UNITED STATE i Saeg! 

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES expense, ‘Satisfaction guarante 

payments if you wish. Our 86th 


Se tee co en aeons ms 
2800 N. Pulaski at Diversey wae omnes coy Ce 
Catalog A a length. 19 width looms. erly American. Ser 
Sail Chicago 41, Illinois Ns rsed yordoae 


